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MUNICIPAL . ELECTRICITY SUPPLY. 


We take it that the Presidential address delivered by Mr. 
8. L. Pearce, chief electrical engineer to the Manchester 
Corporation, b2fore the Municipal Electrical Association, may 
be regarded as fairly expressing the views of the municipal 
electrical engineer of to-day upon the many important 
subjects touched upon; it is true that the author makes 
no such claim, but as the engineer and manager of the 
largest municipal electrical undertaking in this country, 
perhaps in Europe, and President of the I.M.E.A., he 
occupies a position of exceptional authority, and his remarks 


should command the attention of the electrical world 


within our boundaries. 

Touching first upon domestic affairs, Mr. Pearce claims 
that the Association has, to a considerable extent, realised 
the aims of its founders; we should be the more ready to 


agree with this view, if, in addition to the 176 “ Engineer 


Members,” the roll of the Association embraced a larger 
proportion than a mere eight Associate Members, and only 
36 Associates (a diminishing number) out of a total mem- 
bership of 390, and a possible membership of at least 1,000. 
The larger Institutions recognise that their vitality and 


growth depend in no emall degree upon the prosperity of 


their Students’ Sections, a feature which appears to be 
lacking in the case of this Association. Is not this an 
unhealthy condition, and would it not be advisable to take 
measures to remedy the deficiency ? 

Turning next to finanee, the President points out that 
since 1897, when the second annual Convention was held in 
Manchester, the capital invested in municipal electricity 
works has increased from 34 millions to the gigantic figure 
of £83,860,000—an enormous advance, indeed; this, 
together with the fact that practically the whole of the 
plant originally installed at Manchester by Dr. Hopkinson 
has now been replaced by mewer designs, naturally 
leads to the consideration of the financial stability 
of the industry under the municipal régime, a 
matter which Mr. Pearce regards as the most important 
aspect of a committee’s policy. We do not wonder that he 
insists upon the necessity of providing for renewals of plant 
before making contributions to the rates; he says: “ It is 
now generally accepted that in so far as the statutory sink- 
ing fund instalments unaided will not provide for the 
redemption of the loans for short-lived assets by the end of 
the term fixed by the sanctioning authority, some addi- 
tional charge against revenue is necessary, to provide for 
either the repayment of the balance of the loan then out- 
standing, or a corresponding part of the cost of the renewal 
of. these assets. It is desirable that this supplementary 
charge on revenue should be annually apportioned.” This 
is sound finance ; we cordially welcome the support of Mr. 
Pearce to the policy for which we have for so many years 


‘contended. Oar attitnde,.we know, has frequently been 


interpreted as one of hostility to municipal enterprise, though 
we have repeatedly repelled the charge. To legitimate 
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municipal trading, on sound and safe lines; we do not 
take exception; but we have consistently opposed the 
incessant attempts to treat the sinking fund as an adequate 
provision for depreciation and obsolescence of plant, of which 
the Manchester undertaking presents so striking a series of 
examples—first' belt-driven dynamos, then direct-coupled 
steam dynamos, then direct-coupled steam alternators, and 
finally, the largest steam alternators of their kind in the 
kingdom, have successively become ont of date, to say 
nothing of switchgear, motor-generators, mains and other 
important and costly items—all within 16 years! Well 
may Mr. Pearce say, “Too often, it is feared, moneys are 
taken in relief of the rates which should have been applied 
in provision for renewals or depreciation.” We, at any 


rate, have done our best to advocate a sound financial policy, | 


and we rejoice to learn that the views we have put forward 
are now generally accepted. _ 

‘Whether the object of municipal undertakings should be 
to supply at or near cost price, or to make a profit for: the 
relief of the rates, is, as Mr. Pearce says, arguable. It is 
also a subject upon which an immense amount of nonsense 
has been uttered, by municipal politicians whose lack of 
knowledge has been equalled only by the emphasis of their 
contentions. We used to be told that “in a few years’ 
- time this magnificent undertaking will be free from debt, 
and vast profits will be made for the benefit of the citizens.” 
Even the use of the word “ debt” has been cavilled at— 
“ borrowed capital”? sounds so much better. But it is the 
same thing, and just as all other capital needs renewal, so 
eapital borrowed by municipalities must be renewed con- 
tinually—freedom from debt is but an aspiration, destined 
never to be fulfilled. We incline to the opinion that electricity 
should be supplied at the lowest rates compatible with due 
provision for depreciation and antiquation, together with the 
formation of a substantial reserve fund to meet contin- 
gencies. Thoze who contribute most heavily to the rates, 
and who would, therefore, benefit most by the allocation of 
Frofits to the latter, are also those who consume the largest 
amount of electrical energy and employ the greatest number 
of persons ; the supply of cheap energy, like cheap water 
supply, is of great benefit to the community, and it is very 
questionable whether the few shillings that a small trades- 
man would gain through contributions to the rates from the 
electricity department would be at all comparable with the 
advantages that he would derive, directly and indirectly, 
through the supply of cheap energy. As for the. small 
householder and the working man, in many cases they would 
gain nothing at all from the alleged “relief” to the rates, 
which aré often paid by the landlord. 

Mr. Pearce next, deals with the effect of the metallic- 
fi'ament lamp upon the industry, and here again we agree 
with his view that it will eventually prove wholly beneficial, 
though, for a time, its benefits may be partially disguised, 
from the station engineer’s point of view. Plant will be set 
free to supply power, and the load factor will benefit by the 
relatively increased proportion of the power load. To 
increase the price of energy would, as Mr. Pearce remarks, be 
a very questionable policy. 

Tonching on the proposition that has been under the 
consideration of the Association (and the I.E.E.) lately— 
the introduction of regulations permitting of cheapened 
systems of wiring—Mr. Pearce expresses the view that the 
ure of flexibles above. given height from the ground, except. 
where wires pass through walls or floors, is not inconsistent 
with the maintenance of the present standard of safety, a 
condition essential to the adoption of any such system; he 
also points out that economies can be made by increasing 
the limit for the number of lamps to be installed on a two- 
wire service, 80 as to avoid the expense and inconvenience of 
wiring a house on the three-wire system, and by increasing 
the number of lamps permitted on a single circnit. 
Obviously, the introduction of high-efficiency lamps has 
made al] such rules out of date, and in future they had 
better be formulated on a basis of amperes instead of lamps. 

As may-be supposed, the chief electrical engineer to the 
Manchester Corpojation has not overlooked the importance 


of power supply, to which, he thinks, electrical undertakingg 
will chiefly have to look in the fature for their development, 
While acknowledging the importance of inquiring whether the 
prices obtained are remunerative, lest an undertaking shonld 
find itself landed ina critical position, he believes that the 
majority of power tariffs are framed on a remunerative basig, 
and gives his approval to the theory that where extensions 
of generating plant have been necessitated by the growth of 
the power load, and have been carried out at the cheap 
prices now possible, the power users should only be required 
to pay a correspondingly small proportion of the capital 
charges. This appears reasonable, provided that the whole 
of the power users get the benefit of the low rates. Mr, 


Pearce seems to hold that the particular power users whose 


demand has led to the increase in plant should have the 
preference in this respect, a view with which we cannot 
agree, and which, we believe, would be illegal if put into 
practice. 

The advantages of co-operation between large and small 
municipalities are touched upon in the address; there is no 
doubt that in very many cases the small authorities would be 
well advised to purchase energy in bulk from their bigger 
neighbours or from power companies, and many of them 


have already lesrnt the wisdom of this course. Lastly, Mr. — 


Pearce emphasises the necessity for the municipal electrical 
engineer to look after his status; there is no doubt that 
attempts are being made to belittle his importance, and not 
only in his case, but in that of every engineer, the question 
of status is assuming greater and greater monfent. 
Limitations of space forbid further reference to the 
interesting points raised in Mr. Pearce’s address, which 
should provide food for serious thought amongst electrical 
engineers in general. 


THE issue to-day of our Table of Elec- 

orate! tricity Works of the United Kingdom 
“completes the annual dose of statistics 

and data that we serve up for our readers. The number of 
stations has not materially increased, and as in the case of the 
tramway undertakings, but little change has taken place in 
the existing installations—this being largely due to the infla- 
ence of the metallic-filament lamp, which has unquestion- 
ably checked increase of output, and has in some cases 
caused an actual decrease. The constant growth of the 


power load, however, except in the purely residential dis- — 


tricts, has gone far towards counteracting this effect, and in 
the majority of cases the output shows an advance. This, 
combined with a redaction in the peak “load, means an 
improved load factor. We sincerely thank all the engineers 
and managers who have furnished data, and only regret 
that the necessity of publishing the table at this date pre- 
vents us from including the latest results of a number of 
works. But this would happen, no matter when we 
published it. 


+ Mr. Pfeiffer read. his-paper on the 
cogs Diesel engine, he paid a compliment to 

* the author of a recent paper by using 

some of the figures it contained ; his reward for doing 80 


was that the author of the paper quoted declared that the = 


figures in question were not truly representative of the 
fact», and, therefore, Mr. Pfeiffer had fallen into grave error 


‘by the use thereof. Now this is all very well as a means of 


attack, but, incidentally, does it not recoil upon the author of 
the paper quoted? The particular figures purported to be 


figares of sub-station costs, and were accepted in good faith; 


but -now they are seen not to be representative figures, but 
merely figures for a more than ordinarily costly instance. 
We cannot see that Mr. was 
uoting the figures ; apparently, it not been for 
hoagine them forward, we should never have learned that 
they were really of no value asa guide. - : 
But is there not too much of this comparison of station 
costs? Every case is so distinct that there can be little value 
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in comparisons between steam and gas power or oil power 
stations. Every case must stand by itself, and every author 
who draws comparisons will tend to select such cases as fit 
his views. Particularly in the selection of motive-power 
is it necessary for an engineer to make his calculations 
for his-own special case, whether it be for steam or for 
internal-combustion engines of either order ; and when he 
has satisfied himself on the point of fuel economy, it by no 
means follows that he has reached a final conclusion. 
Generally speaking, long hours are favourable to steam 
power, because the stand-by losses are reduced, and become 
nil for a 24-hour day.. The Diesel engine has no stand-by 
losses, and therefore shows up well when working hours are 
short. So much in every case depends on environment, that 
it is futile to attempt to draw comparisons with any expecta- 


_ tion that they Will prove acceptable to men whose particular 


experience is with different surroundings. 


Some months ago there was consider- 
ee dey able correspondence in our columns on 
Mines, the difficulty that an ordinary colliery 
manager, without special electrical 
knowledge, experiences in distinguishing between a reliable 
and an unreliable electrician, when choosing a man to put in 
charge of the electrical plant of his mine. Safety of life and 
property are in the care of such men, and the opinion was 
strongly expressed by some correspondents that an official 
certificate should be required’ before an electrician is allowed 
to assume such grave responsibility. 
It is not in England alone that the danger of employing 
incompetent men has been felt. In New South Wales, 
where a Coal Mines Regulation Act has been in force for 


many years, the Government in 1907 appointed a Committee 


to inquire into the use of electricity in coal mining, com- 
prising the following :—Mr. Justice Murray, chairman ; Prof. 
T. W. E. David, since of Anta:ctic fame ; Mr. O. W. Brain, 
M.I.E.E., electrical engineer to the Railway Commissioners 
of N.S.W.; Mr. A. E. O. Sellers, M.I.M.E., manager of the 
South Bulli and Bellambi Coal Mines; and Mr. James 
Curley, secretary to the Northern Miners’ Federated Insti- 
tute. The Oommittee recommended the Government to 
adopt a modification of the 1907 British Regulations, then 
only recently issued. The chief alterations proposed were in 
the direction of making the rules more strenuous, and 
amongst other provisions was one providing for the examin- 
ation of, and issuing of certificates of competency to, mine 
electricians. The rules as thus recommended being objected 
to by the mine-owners, were, in accordance, with the provisions 
of the Act, made the subject of arbitration, the Mines 
Department and the colliery-owners being equally represented. 
As a result of this, further modifications were introduced, 
and the rules were eventually issued with Departmental 
authority. 

Subsequently, in December, 1908, a short amending Act 
was passed, providing, first, for the appointment of an Elec- 
trical Inspector with all the powers of an Inspector under 
the principal Act ; and, secondly, that at every mine with 
electrical plant exceeding 30 Kw. there should be employed 
a mine electrician holding a certificate to be granted by the 
Department to such persons as should have successfully 
passed an examination in the use of electricity in and about 
coal mines, and in the special rules governing this use. The 
Act also provided for the appointment of examiners and 
other minor details, 

Mr. W. Corin, M.Inst.C.E., M.LE.E., who last year was 
appointed electrical engineer to the Department of Public 
Worksand Consulting Electrical Engineer tothe Department of 
Mines, received the additional appointment of Electrical Inspec- 
tor under this Act, as well as that of Examiner of candidates 
for mine electricians’ certificates, in conjunction with two 
other Examiners, Mr. A. E. O. Sellers, named above, and Mr. 
A. E. Warburton, manager of the West Wallsend Colliery. 

The first examinations were held at Newcastle, N.S.W., 
on May 4th and 5th, and at Sydney on May 11th and 12th. 
Sixty-eight candidates presented themselves for examination, 
and out of this number 30 obtained certificates. There are 
in New South Wales some 40 pits with electrical plant vary- 


Petersb 


ing from a few horse-power up to 500 Kw. Only about half 

this number are over 80 KW., 80 that quite sufficient elec- 

went have been certificated to supply the mines of the 
tate. 

Henceforth, in the coal mines of New South Wales, or at 
least in those with plants exceeding 30 Kw., a limitation 
with which we do not quite agree, qualified men will be in 
charge of apparatus which might otherwise be a fruitful 
source of danger to life and property, and we are of opinion 


that the Mother Country might do worse than follow the 


example thus set. by one of. her offspring. 


Ir is probably not generally known that 
ies Boks quite. independently of the support ren- 
Enterprise. ‘ered by German banks to electrical 
other countries, a similar state of affairs has prevailed in 
Belgium for a number of years past on a somewhat smaller 
scale than in the Fatherland, whilst. the investment branch 
itself has developed in Belgium to fairly large proportions in 
relation to undertakings in many countries. The latest 
instance of Belgian activity refers to the electric lighting 
work carried on in St. Petersburg under concessions which 
will expire in 1987. At the present time there are three 
supply companies in the Russian capital, namely, the Socicté 
Belge d’Eclairage, the St. Petersburg Gesellschaft fur 
Elektrische Anlagen, and a third undertaking which is 
possibly a native enterprise. The first mentioned, as indi- 
cated by its title, is a Belgian company, and two-thirds of 
the total share capital of £1,160,000 issued by the second 
company has hitherto been in German ownership, the Helios 
Electricity Co., of Cologne, being represented by a very con- 
siderable sum. At one time the three companies severely 
competed with each other, but an agreement was arrived at 
in 1901, thus bringing the rivalry to an end. The present 
transaction relates to.the transfer almost entirely to Belgian 
hands of the two-thirds of the capital held by Teutonic share- 
holders in the St. Petersburg Gesellschaft fur Elektrische 
Anlagen. The new company, which bears the title of the 
Compagnie Générale Auxiliare d’Entreprises Electriques, has 
just been formed in Brusgels with an ordinary shgre capital 
of £400,000. 
The Société Belge d’Eclairage de St. Petersbourg does 
not appear among the subscribers of the ordinary capital. 
It, is, however, largely interested in the new company 


- by way of founder shares, and possibly in the issue 


of £360,000 in obligations, and its technical assistance 
will be at the dis of the latter which has now 
assured itself of the control of the St. Petersburg 
Gesellschaft. The circumstances, therefore, suggest that 
the transaction represents a preliminary step in the direction 
of converting the controlled company completely into a 
Belgian undertaking, or of its ultimate amalgamation with 
the existing Belgian electric lighting company. The German 
shares have been taken over on the basis of the exercise of 
ah option made at 73 per cent., and it is calculated that the 
liquidators of the Helios Electricity Co. will receive as their 
share a sum of from £425,000 to £450,000 for distribution 


among the bondholders in the latter company. . The curious 


fact in connection with the operation is that the Germans, 
other than the Helios Co., have been willing to dispose of 
their substantial holdings in the St. Petersburg Co. at a 
financial sacrifice. The failure to find German purchasers on 
the one hand, and the readiness of other Teutonic shareholders 
to sell their holdings on the other, seem to point to the belief 
that the municipal authorities of St. Petersburg will exercise 
their right of expropriation as from the year 1917, without 
awaiting the expiration of the concessions in 1937. A 
contrary belief has, however, been expressed in interested 
Teutonic circles on account of financial considerations in 
If the German opinion should eventually 
rove to be incorrect, it will probably be found that the 
Belgians have not made such’ a satisfactory bargain as is 


apparently considered to be the case in that country at the 


present moment; ~~ 
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Tis year’s Municipal Electrical Convention, the fourteenth 
of the series, has been held, mainly in Manchester, during the 
past week, 

Passing over the reception aud conversazione by the Lord 
Mayor and the Lady Mayoress (Alderman and Mrs. Edward 
Holt) at. the Town Hall, on Monday evening, a function the 

success of which can be ganged from the attendance of over 
a thousand guests, the real business of the Convention com- 
menced on Tuesday, when the proceedings were opened by 
the Lord Mayor at the Manchester Municipal School of 
Technology. 

His ‘Lordship, in welooming the Association, said, he was 
one of those who believed in making a reasonable profit on 
the sale of electricity, but his Electricity Committee did not 
altogether agree with him; further, he thought that the 
question of competition between municipal departments 
ought to be a matter for adjustment. Municipal trading 
departments were subject to trade fluctuations in the 
ordinary way, and suitable financial provision must be 
made. He paid a tribute to the undoubted ability of Mr. 
S. L. Pearce (or Preece, as one worthy from West Yorkshire 
would: have it) and of his committee, who had jointly helped 
forward the success of the Manchester Electricity Depart- 
ment. 

The President, Mr. S. L. Pearce, suitably replied, and 
then read the pr residential address, which is dealt with in our 

_ leader pages this week. Councillor A. Sinclair, of Swansea, 
followed with his paper on ‘Cheap Units,” which elicited 

-@ somewhat desultory discussion, chiefly remarkable for 

Mr. A. M. Taylor’s proposal to give midnight consumers a 

“100 per cent. discount” on prevailing rates, with a view 

to filling up blanks in the load curve. 

We sympathise with Mr. Taylor’s plea for drastic 
measures in order more effectually to utilise plant capacity, 
but the system of giving discounts to suit circumstances is, 
we believe, fairly general, although we have never heard 
“100 per cent.”—whatever that may mean—mentioned 
before, 

Subsequently the members and visitors adjonrned to the 
Town Hall, where they were entertained to luncheon by the 
Manchester Electricity Committee. 

Among those present were Mr. S. Z. de Ferranti, Mr. 
Alex. Siemiens, Sir T. T. Shann, the Dean of Manchester, &c., 
and in addition to the loyal toasts, “* The Incorporated 
Municipal Electrical Association” was proposed by 
Councillor S. W. Royce, J.P., and replied to by the 
President; also “The Manchester Corporation Electricity 
Committee,” proposed by Alderman Pearson, Bristol, and 
replied to by Councillor Howarth, J.P., chairman of. the 
Manchester Electricity Committee. 

Manchester Town Hall is a gloomy building, and the 
large hall, where the luncheon was held, is not. famed for its 
acoustic properties ; hence the visitors, ‘except those in the 
immediate vicinity of the speakers, were unable to learn 
much of the toasts beyond what might be gathered from 
the menu cards. 

The afternoon was given up to visits to the various Man- 
_ chester generating stations (which have been fully described 
in these columns), special cars being provided by the 
Corporation. 

Wednesday’s proceedings took place in Liverpool, where 
the members were welcomed in St. George’s Hall by Sir 
Charles Petrie, chairman of the Electric Light and Power 
Committee of the Liverpool Corporation. 

Papers were read by Mr. E. E. Hoadley, of Maidstone, 
on “The Influence of Metallic-Filament Lamps on the 
Electrical Industry and on Street Lighting”; and by 
Mr. E. M. Hollingsworth, of St. Helens, on ‘“ Modern Cable 
Systems.” 

At the conclusion of the morning’s business an adjourn- 
ment was made to the Exchange Hotel, where the members 


and friends were entertained to Iuncheon by the Liverpool _ 


Tramways and Electricity Committee. 
The afternoon was devoted to visits to the Lister Drive 
generating station and to the Cunarder Mauretania (ELEO- 
“TRICAL Revikw, April 3rd, 10th and 17th, 1908), after- 


noon tea being provided in the saloon of the latter by the 
Cunard Co. 


On Thursday, the Manchester Technical School was once 


more the meeting place. Papers were read by Mr. A. 8. 


Blackman (Sunderland) on “Steam Turbines from the: 


User’s Point of View,” and Mr. E. Lunn, of Huddersfield, 
read his travelling studentship prize paper on ‘“* Notes on 
Condensing and Water-Cooling Plants.’ 

A number of local works, including those of the British 
Westinghouse Co., were open to the visitors during the 
afternoon, and in the evening the annual dinner took place 
at the Midland Hotel. 

With to-day’s annual general meeting and visits to the 
electricity works of the Salford Corporation, Lancashire 
Power Co.’s and other works, the Convention closes. 


Cheap Units. 


By ALEx. Chairman of the Electricity 
Committee, Swansea.—(Abstract.) 


THE author’s attention was recently arrested by the effect ofa 
number of large consumers temporarily ceasing to take their 
ordinary supply ; in fig. 1 the hatched portion shows the latter, 
while the unhatched area shows the usual town supply for the 
same time of year. It was found that the works cost per unit 
generated showed an increase out of all proportion to the decrease 
in output, indicating that the units shown by the hatched portion 
of the curve must have been very “ cheap units.” The chart re- 
presents a typical June dayload; the dayload factor for the whole 
is 5°59 per cent., while without the load shown hatched it is 44'5 
per cent. 


= 
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MIONIGHT. NOON MIDNIGHT 


Fig. 1.—Typicat Loap Curva, 


The benefit of the additional dayload is clearly seen; the draw- 
back of a demand being made on peak-load must not be forgotten, 


but as this occurs on only a few evenings in the year, and then 


only for half-an-hour or so, it is not so important as it might 
appear. The maximum peak for the year, 1,076 xw., included 
only 130 xw. for the large power users. Some hold that this 
might be dealt with by the overload capacity of the plant, but 
the author would reserve this for emergency only, and considers 
that the plant capacity required to meet the demand on peak- 


load should be the measure taken for allocating capital charges to. 


a large power user. The paper deals only with towns where the 
demand is not. limited to any particular hours. The large user’s 
demand fills up the low part of the load curve, while the peak 
increases but slowly; it is difficult to imagine the lesser peaks 
exceeding the highest value of the peak-load in the year. 

The works cost for large power supply was. less than ‘25d. per 
unit.during the periods dealt with ; such units should bear a fair 
proportion of the costs incidental to the generation of the whole. 
Taking a typical station having an annual output of 2 million 
units, the author classifies the supplies under akg heads, with the 
following demands, &c. :— $ 

A. Early closing shops and offices, 

B. Late. closing shops and offices, private house, theatres, 
hotels, &c, 

©. Small users of power. 


“D. Public lighting’; and 
E. Large users of power. 
B. of T. KW. Load Cost per Total 
units. max. demand, factor. . cunit, cost. 
A. «. 330,000 358 ...106..% 202d... = £2,778 
B. ... 464,000 396 13°38 164d. = 3,171 
Cc 400,000. ~ X60 28 50 85d. = 1,416 
D. 226,000 56 46.00 54d = 508 
E...... 580,000 130 50.90 49d, = 1,184 


2,000,000 1,100 2075 % 
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The costs are calculated from a table compiled by the author, 
giving the total cost of production per unit for different load 
factors, 8 few of which are given below :— 


A we B 
Load factor. Total cost per unit, Capital cost per unit.* 

20% 111d. 1°150d. 
25 % 0°94d. 
30% 0°818d, 0 766d. 
40% _0630d. 0°575d. 
50 % 0°500d, 0°460d. 
60 % 0 450d 03834. 


As ideal costs the author gives: Coal, 0°20d.; oil, waste, &c., 
0'01d.; wages, 0°06d.; repairs, 004d. = works costs, 031d. ; rent, 
rates, &c., 0°02d.; management, 0°03d. — total costs, 0°36d. per 
unit. Stalybridge is quoted as having attained 0°45d. per unit, 
showing that the ideal is not far beyond the possibilities, but the 
author takes 1°11d. per.unit as total costs on a 20 per cent. load 
factor as fair present-day practice for the typical station. 

He considers that all units should bear their fair share of the 
capital charges, and that the consumer’s load factor should be the 
basis for determining this in each case. When a large power con- 
sumer is cut off during the peak, he will be assessed only on the 
value of the cables used for his supply, at, say, 12 per cent. if new 
cables are laid, to which must be added the total works cost obtained 
from the table given above. 

In general, using the table, the five classes of demand would cost 


as follows :— 
Capital Total cost 


charge Total of above 

per unit. cost. Total. supplies. 

A 219d. £3,100 421d. £5,788 
B 1°72d, 3,325 3°36d. 6,496 
Cc 081d 1,350 1 66d. 2,766 
D. 0°5d. 471 104d. 979 
045d. 1,087 094d. 3974 
£9,243 £18,300 


The figures are approximate only. : 

In the circumstances under discussion, if would appear that a. 
fair selling price for such supplies, whilst leaving a margin of 
profit, would be :— - 

A. 43d. per unit. B. 34d. per unit. ©. 13d. per unit. D. 13d. 
to 13d. per unit. EH. 1d. to 14d. per unit. 

The author’s investigations of the maximum demands of all 
these phases of supply brought to light a peculiar coincidence in 
that the eum of all the maximum demands was almost exactly 
twice the actual maximum demand of the station, which would 
seem to prove two things, first, that the top peak is not the only 
determining feature in fixing a price; and, secondly, that the 
diversity factor of a power and heat load is good. 

Manufacturers can only be induced to take energy from a public 
supply undertaking when the price is sufficiently low to be attrac- 
tive, and the object of this paper is to show that such figures can 
be quoted, and still leave a fair margin of profit; a further 
object is to bring to the notice of chairmen and members of com- 
mittee that good business is often lost by trying to obtain too high 
prices. 


Discussion. 

Mr. A. M. Taytor said the author had taken three cases of power 
consumers and methods of dealing with their load at peak times; 
he, the speaker, was most interested in the case of a power con- 
sumer who was cut off during the peak, and he could not agree that 
‘6d. was too low a charge—it was too high for extra units, as it 
should include no standing charges, &c. He submitted that it was 
possible to arrange suitable discounts—‘“ keep off” and “come on” 
discounts—which would offer every inducement to consumers to 
take supply at all hours. Inadvertently, we suppose, Mr. Taylor 
proposed a “100 per cent.” discount for midnight consumers, with 
a view to filling up this idle part of the day. 

Ms. H. Ricnarpson (Dundee) cautioned the members against 
being led away bhy.the craze for cheap units. Every case must be 
considered on its merits, the engineer’s aim being to obtain the 
best price for his supply.. Simplicity in charging was also a 
desirable feature. 

AtpERMAN HicHam (Accrington) spoke as a Lancashire manu- 
facturer, and assured his hearers that it was idle to suppose that 
the rates usually quoted in manufacturing towns would secure mills 
and works as consumers, The figure of ‘608d. per unit mentioned 
in the paper, was of no use to the cotton mill. His own concern 
was producing energy, including the warming of the mill, at ‘34d. 
per unit, and he suggested ‘25d; per unit as a more reasonable 


Ma. E. E. Hoapimy (Maidstone) agreed that the author’s prices 
were much too high for the large manufacturer, and he commended 
the recently published returns of the West Ham Corporation to 
the meeting, as being worth studying. It was necessary, owing to 
this question of power supply, to find out accurately the cost of 
“extra” amounts, and this he had done, noting the costsand out- 
put of consecutive Thursdays and Saturdays, and calculating from 
the difference. 

Mg. AseToN (Burslem) said that although he had gas 
at 1s, per 1,000 cb. ft. to contend with, yet he was able to compete 
in power supply. As showing the influence of a large consumer 
even at a low re per unit, he mentioned that at Burslem, with 
only half a million units output per annum, they had taken on a 


- equal terms. 


large consumer at 4d. per unit.; this consumer’sload factor was 
69 per cent., and his additional load had reduced the costs all 
round. He thought that much business was lost owing to too high 


charging. 

Ma. W. W. Lackrs (Glasgow) disagreed with the author as to 
difficulty in obtaining consumers’ load factors; these were readily 
obtainable by the maximum demand a fus, and he believed 
that each consumer should be charged on load factor and bear 
a fair share of the pore charges. 

Mr, Lmacxu (Farnworth) said no one had the right to penalise 
any consumer by special charges, and competition must be met on 
os. His experience with time switches at Aston Manor 
had been anything but happy. : 

Mz. S. E. Fzppn (Sheffield) wholly disagreed with the bulk 
of the paper, and particularly with the employment of extra 
apparatus in connection with charging systems. He believed in 
plain charges, with discounts fixed according to the conditions of 


supply. - 

5 H. Farapay Proctor (Bristol) said opinions differed as to 
what was a fair share of capital charges, and he considered that 
power load capital charges could be taken on a lower basis than 
those for lighting. : 

Axp. Bruce (Sunderland) pleaded for charges based on ordinary 
too high conditions, and concluded that the author’s prices were 

briefly replied, and the meeting 
terminated. 


Cheap Units, 


THE author of the paper on this subject has endeavoured to 
arrive at “something like a basis from which to calculate 
on its merits the selling price.of each class of unit.” 

The subject is not by any means new, neither is the 

method of handling the same, and it speaks volumes for the 
apathy of present-day engineers when the task of treating a 
subject of such vast importarfte to the industry generally is 
relegated to one—no matter how keen an interest he may 
take in the problem—who cannot be expected to possess the 
— knowledge to evolve a satisfactory solution. 
_ The mere fact that mention is made only in a short 
paragraph of the dominating factor in fixing a fair charge 
for any class of supply—viz., the diversity factor—goes to 
prove that the subject has not received that amount of study 
which must be given before a definite law can be laid down 
which will curtail the interminable series of papers on the 
subject. 

The author has assumed, like many of his predecessors, 
that the lighting load should bear the full cost of the 
maximum supply demanded from the generating station, and 
the consumers constituting this class may only expect to 
receive benefit from their individual load factors, whereas 
the power consumer should reap the whole of the benefit 
derived from the diversity of a combined demand for lighting 
and power. 

- He has not endeavoured to arrive at his conclusion by 
logical methods, because he dismisses the phase presented by 
a supply to restricted-hour consumers and those that do not 
require to take a supply at the time of maximum demand. 
But surely, if it is proper to charge a power consumer with 
the standing charges entailed by a demand of 130 Kw. at a 
time when the majority of the lighting consumers are making 
their maximum call, notwithstanding the fact that the said 
power consumer may have made a demand of 200 Kw. to 
250 Kw. in another part of the same day, it may be assumed 
that a consumer who does not make any demand whatever 
at the time of the maximum should pay no standing charges 
at all. We quite appreciate the reason why the author does 
not care to dwell upon this phase of the question, because 
no argument can be brought to substantiate this assumption. 
Anyone utilising energy at any time should bear a fair share 
of the capital cost of the plant necessary for production. 
We do not undertake ‘to state the exact proportion of the 
standing cost that each consumer should bear, but we emphati- 
cally state that, having fixed an amount for this service, 
the supply undertaking need not trouble about the consumér’s 
load factor. If a fixed annual charge is made to each 
consumer in accordance with the nature of the demand 
made, and a profitable return for the supply of energy is 
received, no one other than the consumer is concerned with 
the ultimate price per unit, and therefore such papers as 


this need never be written. 


But to criticise the paper as read, we cannot reconcile the 
statement made on page 2 to the effect that the load between 
midnight and 4-5 p.m. is characteristic of the whole period, 
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notwithstanding the close investigation of the load. curves 
for the year by the author, with the typical curve given in 
the paper, which shows that the large power consumers’ load 
at midnight commencing the.curve is quite 100 kw., and at 
midnight following is only 40-Kw. 

' We also think that if the anthor had plotted a curve of 
these large consumers’ loads separately from the combined 
curve, a8 shown er eet the result would not have 
appeared to him of such value as indicated in the paper. 


| 


KILOWATTS 


WOO: 


Loap Curve or Lance Powmr Users ALONE. 


This curve does not differ materially from that which would 
be produced from the supply to a number of small inter- 
mittent consumers. 

Using the author’s method (page 3) to arrive at the 
value we find the following results :— 


2,181 units x 100 
190 KW. M.D. x 24 hours 


or a shade better than the ordinary power and lighting load 
combined. 

We do not know how the author arrived at the cost per 
unit generated for this particular day in June, but we 
unhesitatingly assert that it is impossible for any under- 
taking with a total cost of 1°1ld. per unit sold to produce 
energy in @ 24-hours’ run on a load as indicated in the curve 
at_ a cost below 0:25d. per unit generated, and can only 
conclude that the author’s scrutiny of the costs of the 


w= 47°8 per cent., 


‘station has not been as reliable as he would have us believe. 


We do not know whether to admire or deplore the very 
naive reference to the importance of the demand of power 
consumers over the peak load which “ occurs on only a few 
evenings in the year and then only for half-an-hour or so.” 
We, would remind the author that if the maximum demand 
occurs twice in one year it is a coincidence, and never lasts 
“for half-an-hour or so.” But whenever it occurs, no 
matter how long it may last, provision must be made for it, 
and very costly provision it is. 

Why should not the overload capacity of plant be treated 
as an asset and taken into calculation in providing for the 
maximum demand? Surely if such demand is rare and 
only lasts for half-an-hour, it may be treated as an emer- 
gency case. Oan it be that the author has little reliance 
upon the overload guaranteed by the makers of plant ? 

We agree with the author on page 4 where he states that 


~ it is difficult to imagine that the day load could overwhelm 


the overlapping load caused by a combined lighting and 
power demand, but it is not impossible, should the power 
demand exceed the lighting demand to a great extent, 
especially in foggy weather; but it is impossible to us to 
“imagine @ position arising where the Jesser peaks for three- 
mene of any day would top the highest peak obtained in 
year.” 

- With reference to the tables on page 8, we fail to under- 
stand the law underlying Table A. In calculating the cost 
of supply, it is necessary to fix a standing charge on the 
principle applied in Table B. To this must be added a 
charge for running cost which is constant. Two tables are 
unnecessary, as Table B would include all standing charges, 
and the simple addition of the constant would give the 
cost for any load factor, We find in Table A, for 10 per 
cent., 20 per cent., and 60 per cent. the constant is 0°12d. 
per unit, and, applying this to the author’s figures, we get 
in the majority of cases a totally different result. 

In only four cases is the author correct, and he is as far out 
as °039d. at 31 per cent., calculation being made to the third 
decimal place only as adopted by the author. 

Although the table appears not to be constituted upon any 

iven basis, the inaccuracies shown would not of themselves 


of so much importance if it were not for the fact that the - 


ranning cost is palpably taken at 0:12d. per unit. Such a 


+ figure is, of course, totally inadequate for any undertaking 


where the total cost per unit is as high ag 1:11d. with a 
station load-factor of 20 per cent. 

We suggest that 0°3d. per unit would be a moderate 
estimate of running cdst, and on this basis we submit the 
following statement for the author’s consideration :— 


Pence Author’s 


Stand- Run- 
Load ing ning Units Total per cost. 
Class: kw. factor. charge, cost. sold. cost. B.T.U. B.T.U. 


A 358 10:5 % 3°74d. O3d. 330,000 £5,552 404d, 421d. 
396 1338% 294d. 0'3d. 464,000 £6,270 3'24d. 336d. 

160 28°5 1°38d. 03d. 400,000 £2,798 168d. 1°66d. 

"85d. 03d. 226,000 £1,087 1°15d. 104d. 

130 509 % ‘77d. 580,000 £2,593 1:07d. 0'94d. 


1,100 20°75% 1°89d, 0°3d. 2,000,000 £18,300 2°19d. 2194. 


Assuming that the maximum demand of each class is 
estimated correctly, and the output is doubled by quadrupling 
the supply to large power consumers, the other classes 
remaining stationary, the loss to the undertaking would be 
2,340,000 units at 0°18d. = £1,267. This is a serious 
item, and the assumed circumstances are quite likely to 
occur where tempting power prices are offered and the use 
of metallic lamps is increased. 

Reviewing the paper as a whole, we are bound to admit 
that the author has shown a keen interest in the working of 
the undertaking over which he is chairman ; but we think, 
in connection with a highly technical subject of this deserip- 
tion, it is impossible for anyone in the author’s position, 
notwithstanding his close connection with the industry in a 
general way, to become thoroughly conversant with the 
intricacies of the problem he has attempted to solve. These 
subjects are better dealt with at the hands of those whose 
everyday duty brings them in close contact with every phase 
of central supply. Even the latter have not yet solved the 
difficulty of. charging for a universal supply of energy upon 
an impartial basis. 


CORRESPONDENCE. 

Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


Lightning Phenomena. 

I notice that Mr. Swan in this week’s REVIEW gives 
some experience of lightning effects, and I should like to 
add some similar experiences that we had here about six 
weeks ago. ‘Se 

During a severe storm which occurred about 3 o’clock in 
the afternoon, between 40 and 50 lamps in different houses, 
scattered over a considerable area, had their filaments broken. 


“These lamps in nearly all cases were in bedrooms, and were 


not alight at the time. Pieces of the filament were stuck 
to the side of the glass, as Mr. Swan noticed. 

I have since made some experiments in conjunction with 
the Principal at the Technical College here, to try and 
account for this, and we found.on bringing a lamp close to 
the spark-gap of an induction coil, that the filament was set 


in violent vibration and very soon broken. This suggested 


that the filament became alternately charged and discharged 
statically, the loops of the filament repelling one another 
when charged, and springing back when discharged; the 


_action really being similar to that of a gold leaf electroscope. 


To test the matter further, a lamp was placed in a holder 
and one terminal connected to a terminal of a Wimehurst 
machine. When the machine was set in motion, the loops 
of the filament expanded outwards, apparently repelling one 
another, and when a spark was allowed to pass they sprang back 
again ; if the machine was allowed to continue sparking, 
the filament was set in violent vibration, On connecting 
the lamp, however, to the other terminal of the machine, the 
filament, instead of expanding as we expected, contracted, 
the loops of the filament being drawn together and springing 
outwards when a spark ; 

The matter was further complicated by our finding that 
in some lamps, when connected.to the positive terminal, the 
filament expanded, while in others it contracted, the opposite 
effect taking place when connected to the negative terminal. 

It looked as though there must have been a strong charge 
on the inside of the glass which would cause attraction or 
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repulsion of the filament, according as to whether it were 


similarly or oppositely charged, and this seemed to be con-- 


firmed, as on removing the glass from three lamps we found 
that the loops of the filament mutually repelled one another 
in each case, whatever the polarity of the charge. Though 
why the glass should have become positively charged in some 
cases and negatively in others, was not very obvious. 

However, it was clear that during a lightning discharge 
the filaments might be set in very violent vibration, which 
would account for the lamps being broken. 

As regards the other phenomenon noticed by Mr. Swan, 
there is no doubt that the mains must have become momen- 
tarily charged to a high potential, and this found out any 
weak places in the insulation of flexibles, &c. 

The blowing of fuses may have been due to short circuits 
in the flexibles, or possibly filaments in the lamps crossing, 
but apart from this, I think it is quite possible for a very 
heavy current to be induced in electric lighting circuits 
without the wires being actually struck. We hada case here 
where some disused telephone wires leading to a house were 
struck, the current passing by means of an earth wire to the 
water tap which was just inside the house ; there was no con- 
nection whatever between the telephone wires, or the water 
pipes, and the lighting wires, but both the main fuses and 
the fuses on the four-way distribution board were all blown 
with very great violence, so much so that the glass in front 
of the distribution board struck the wall on the opposite side 
of the room 12 ft. away. 

The excessive current also had the effect of making the 
meter, which is of the mercury type, about 26 per cent. fast. 

F. M. Long, 
City Electrical Engineer. 

Norwich, June 16th, 1909. 


Specifying for Sound Workmanship. 

I was pleased to see the letter signed “ Reform” in your 
issue of 11th inst., and am at one with the writer, that, as a 
rule, in specifications, too little stress is laid on the class of 
workmen who shall carry out the specified work. There is 
far too much shoddy work done in the present day, not only 
by inferior workmen, but also by incompetent parties who 
style themselves consultants. 

I know of a case where an architect endeavoured to make 
up a specification of his own, from a consulting engineer’s 
old specification, which resulted in a perfect muddle. 

I have also met architects who have had proper specifica- 
tions drawn up by good consultants, and in superintending 
the work themselves-have spoiled what might otherwise have 
been a good job if entrusted toa firm of standing. They 
were utterly unfit to discern the quality of the labour, and 
— to tell the quality of the material palmed off upon 
them. 

What the trade requires in its own interest is the competent 
workman and the competent consultant. At the same time 
I would voice “‘ Reform’s” views, that there are occasions 
where the firm of standing would do better for the client by 
expending the latter’s fee on the job. But in work involv- 
ing plant a good consultant is advisable. Purely wiring 
jobs, such as houses, shops and the like, might with every 
satisfaction be entrusted to the honourable contractor. 

Swithin. 


The P.O.T. and the Grouping of Cells. 


From the new edition of his “Telephony,” it seems that 
Mr. T. E. Herbert (engineer, Post Office Telegraphs) has 
independently and empirically discovered that the usual rule 
for the regular grouping of cells for maximum current 
is inaccurate, but that it becomes accurate if we insert 
the words “logarithm of the ” immediately before the word 
“ resistance,” thus making the rule read as follows :— 
“The greatest current is obtained when the logarithm of the 


' resistance of the group is as nearly as possible equal to the 


logarithm of the resistance of the external circuit.” I think 
he must have arrived at this independently and empirically, 
because, in the first place, he does not tell his readers that a 
mathematical proof of the rule (or, rather of the law from 
which the rule is easily deducible) is to be found in my 
pamphlet on the “Grouping of Electric Cells,” which 


given. 


was published in 1906 and discussed in your columns 
in November of that year; and, in the second place, 
he immediately afterwards gives another rule, which he 
apparently considers an improvement on the first, but which 
is, as @ matter of fact, inaccurate and. directly contradicted 
by the law just referred to. This second rule states that 
the current will be greatest when the number of cells in 
series is as near as possible to NR/r, where N is the 
number of cells to be grouped, R the external resistance, 
and r the resistance of each cell. Applying this rule to the 
case of 12 1-volt and 1-ohm cells and an external resistance 
of 6°7 ohms, we find that the number of cells in series should 
be as near as possible to /1z x 6°7, or / 8U'4: that i8 
to say, it should be 6 (since this square root is smaller 
than 9, and, therefore, nearer to 6 than to12). But with six 
cells in series, the current is only 6/(3 + 6°7) = 0°618 
ampere ; whereas by putting the 12 cells all in series, in 
accordance with my rule, or Mr. Herbert’s first rule, or any 
other rule that is deducible from the law that was first stated 
in my pamphlet, we could get a current of 12/(12 + 6°7) = 


0°642 ampere. 
W. F. Dunton, 


London, W.C., June 17th, 1909. 


E.M.F. in a Dead Underground Cable. 


The last sentence in Mr. Abraham’s letter is certain] 
straight and to the point, and I regret that he should thi 
that I would waste time and postage in writing nonsense. 

If, however, he sincerely expressed his thoughts and would 
care to verify what I wrote, I shall be very pleased to send 
him names and addresses of four witnesses who were present 


at the time the incident I referred to took place, and who. 


will also be able to assure him that the lead-covered wires 
were absolutely clear of any switch-box or fitting from which 
there was any likelihood of any surface leakage, and had been 
so for nearly three months. 

I must admit that I was myself puzzled at the time, and 
made every investigation, and also took precautions to draw 
the attention of others to the matter for future verification if 
necessary, and could only come to the conclusion already 


J. Williams, 
Whitehaven, June 21s/, 1909. 


With reference to the correspondence on this subject, I 
think I can give a satisfactory explanation of the pheno- 
menon mentioned. It is an effect peculiar to paper-insulated 
cables, and is the result of a static charge in the cable; it 
is not only produced by lightning discharges, but it is also 
possible to charge a cable of this description by other means. 

‘If Mr. Williams cares to prove the truth of this, there is a 
simple method of doing s0, and one which works well with 
paper-insulated. concentric cables. The method is, to dis- 
connect the cables at both ends, leaving the concentric’ cores 
clear at the ends, so that there is no chance of a short- 
circuit between the cores; if a source of current is now 
connected to the end of a core and current applied to the 
cable for a few minutes and then cut off, the cable will be 
found to have retained a charge, which is easily proved by 
touching the core while standing on earth. A severe shock 
will be felt; it is generally possible to get two or three 
severe shocks in succession by touching the cable, and after 
this the cable becomes dead once more, and no shock is felt. 
A good way of trying this is to use a “ megger”’ testing set 
to charge the cable.- I have found this effect several times 
when testing cables. 

In the case mentioned by Mr. Williams, the phenomenon 
was clearly due to a aichatgs of A gua causing an 
induced static charge in the cable, which was discharged to 
earth when the jointer touched the cable. The cables 
appear to act as a Leyden jar under these circumstances, the 
metals of the cable acting as the coatings of the jar and the 
paper insulation as the dielectric, I hope that these remarks 
will clear up the problem with which Mr. Williams has been 
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Engineer’s Department y. Accountant’s Department. 


What a scathing and caustic retort, “ Accountant !” 
However, I emphasise the remarks in my last letter, and I 
might further add that the suggestions of the Institute of 
Municipal Treasurers and Accountants regarding the regu- 
lations for financial organisation and administration, 
contain, briefly, amongst other things, a desire to control the 
commercial department of the electrical supply undertaking ; 
a desire for an enhanced position, at the expense of their 
brother officials. 

However, to come back to the problem, I am aware that 
“ Accountant ” made reference to the Or. side of the cash 
book, and if he will again refer to my letter he will see that 
I state that it is not usual for the cash book to be kept by the 
works department ; surely “ Accountant” will admit this, 
and as it is necessary to have a record of all invoices. certi- 
fied for payment before handing them over to the 
accountant’s department, what simpler method could be 
adopted than to Dr. creditor’s account when invoice was 
certified by chief official of department, and if not sanctioned 
by committee it could be dealt with as mentioned in my 
last letter. “‘ Accountant ” admits that this might certainly 
be done, but states that few accountants who know their 
business would keep their accounts in this manner ; what 
would they do? Scratch the entry out, or pin a slip of 
paper in the ledger ? 

However, the question is a simple one, and if my remarks 
are wrong, will “ Accountant” kindly inform me how, in the 
absence of a cash book, the matter should be dealt with ? 
Like “ Accountant,” I am willing to learn, and, moreover, 
will esteem it a favour if he will show me how he would deal 
with the matter. 

T notice “ Accountant’s” statement that he would not 
have replied had fiot “Interested” chuckled over the 
“howlers” of his accountancy friends; I might also state 
that I would not have replied to “ Accountant’s” criticism 
had the tone of his first letter not shown a deliberate endeavour 
to belittle the works staff, and such petty remarks regarding 
the wet towel, &c., are hardly what would be ‘expected 
from an aspirant to the dignity of “‘The Financial Officer.” 
Quid Nunc. 


_ Maintenance of Large Gas Engines. 


Permit me to “hark back” to the discussion on the 
maintenance of large gas engines. I wish to make no con- 
tradictions, as I am too far away to enter into a controversy. 

“'W. C.’s” statement of £50 per annum paid to elec- 
tricians for ignition upkeep of one 500-Kw. set sounds to 
me like a libel on the Lodge system of ignition, or-an admis- 
sion of the electrician’s incompetence. I have here gas 
engines of the Cockerill type, direct coupled to generators 
which develop 3,000 H.P., or 2,250 Kw. The ignition. gear 
for the whole of this plant is kept in a thoroughly good 
condition by one Chinese electrician. His wages are 9 cts. 
_ per hour, which is approximately £20 per annum. 
Geo. W.-W. 
Hong Kong, May 22nd, 1909. 


Municipal Trading and the Electric Lighting Acts — 
. .(Amendment) Bill. ; 

' [have pleasure in replying to your correspondent “Con- 

tractor,” so far as his letter is capable of being dealt’ with. 


Much of it, however, is abusive, and has no real reference’ 


‘to my article. 

“Contractor,” in his first paragraph, confirms the con- 
clusion arrived at in my article—namely, that the: amend- 
ment was an attack on municipal trading, by which it was 
hoped to cripple municipal electricity‘schemes. He places 
‘himself and his friends in the forefront of anti-municipal 

~~ campaigners, and so gives the game away. 

The second raph is a blind fanatical rush at my 
article, and it bas caused me much concern. I did think 
contractors could all read, but apparently this is not the 
case. At any.rate, “‘ Contractor” cannot read with under- 

. ‘standing, or he would see ‘that’ my* contention was that ‘a 
sontractor is mo werse off, except for the possitle 


$1 per annum, when the municipal undertaker 
does _ wiring, than he would be in another and 
similar town where a company undertaker has a wiring 
department. This being the case, his second paragraph is 
so much labour lost, as it is based on several unwarranted 
assumptions ; first, that a loss is usual on municipal wiring 
departments, equalling a penny rate, and others equally 
absurd. For instance, I did not say or think that a con- 
tractor’s ‘otal loss is equal to his rate contribution. It is 
obvious that, given a certain amount of work to be done, the 
fewer the competing contractors, the higher the prices likely 
to be obtained. The whole point at issue, however, is 
whether a municipality shall be prohibited from doing 
certain work because some electric wiring contractors object, 
if it considers that by so doing, the general body of rate- 
payers will benefit. Some contractors seem to think that the 
municipal supply undertakings exist for the sole purpose of 
supporting their business, while, curiously enough, they do 
not look upon company undertakings in the same light. I 
contend that they are labouring under a delusion. It is for 
the ratepayers, through their representatives, to decide in 
each case, whether they will establish a department to enable 
them to wire their own houses, if they think fit, and not for 
two or three, or even for 100 wiring contractors to dictate 
(through the House of Lords) to the community. 

Generally speaking, however, municipal wiring would 
never have been heard of if contractors had done their work 
fairly. The usual course is that a municipality starts elec- 
tricity supply without a wiring department, and is forced 
into it by the shameful quality of work done by many con- 
tractors, and on urgent requests from consumers. That was 
the case here, at any rate. 

Contractors tell me that competition is so keen amongst 
them that they cannot consider what is best for the con- 
sumer, because, if they do, another contractor will cut in on 
a cheaper scheme and take the business. We are, therefore, 
faced with the alternative of acting as consulting engineers to 
each installation, prohibiting work which is not done to our 
specification, or of establishing a municipal wiring depart- 
ment. I feel sure that, if any Bill is passed prohibiting 
municipal wiring departments, the result will be the passing 
of the Bill giving powers to all undertakers to register wiring 
contractors and wiremen, and to specify in detail the 
materials to be used. 

With regard to “ Electrical Contractor’s ” letter, this is 
dealt with in the replies given - to “‘ Contractor,” except that 
I thank him for his courtesy, and am pleased to hear that 
my bread is buttered for me. I find the butter to be so thin 
that I should not have known it was there, unless the fact 
had been pointed out to me by “ Electrical Contractor.” 


Borough Electrical Engineer. 


Mining Switchgear. 


It is quite evident to anyone connected with the supply 

of electricity in coal mines that some drastic changes in the 
methods.of working are necessary. 
_ Recent accidents point to the absolute unsuitability of 
direct or continuous-current supply, also D.c. motors, switch- 
gear, fuses and other apparatus liable to sparking when 
making or breaking the circuit. 

The nearest approach to absolute safety can only be secured 
by abolishing p.c. altogether, and with it all switchgear 
not immersed in oil, all fuses of any kind or description, 
and all junction boxes not filled up solid with insulation. 

Make it compulsory to use only three-phase current, of 
any convenient voltage and periodicity, all phases insulated 
from earth, with a static leakage indicator permanently 
connected to each phase. . 

When any phase is earthed, the faulty section. to be cut 
out of circuit, and not worked until it has been made good. 

‘All cables to be made into 4 to 1 mile sections, with an oil- 


immersed loose-handle overload circuit-breaker at each , 


section point. 

All branch cables to have a separate oil-immersed overload 
loose-handle circuit-breaker at the nearest available point to 
the main cable. 

All circuit-breakers to be so constrddted that they cannot 
ae wedged up to prevent opening om ths overload setting, 
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All motors to be of the short-circuited rotor or squirrel- 
cage type. 

All auto-transformers to be immersed in oil ; on motors 
of less than 25 B.H.P. the auto-transformer is unnecessary. 

All leads to motors to be entirély covered with damp-proof 
insulation. 

Telephone communication from each circuit-breaker to 


the generating station. 
Power. 


Referring to Mr. C. Atherton Atchley’s letter of June 9tb, 

it seems to me that in designing mining switchgear with 
wire gauze ventilation windows, the question of protecting 
the windows from. mechanical violence is not of such 
importance as would at first appear evident. The gauze 
windows, instead of being situated in the switch cover, and 
thus subject to exterior violence, could very well be located 
in the back plate on which the switch is mounted, so that 
when the switch is bolted in position, the wall or mounting 
on which it is held would form a natural protection to the 
windows, there being only a small space between the back of 
the switch and the wall: The effect of explosive violence 
from within would be eliminated by the ventilating action of 
the windows. 
_ As Mr. P. N. Rand points ont in last week’s issne, one of 
the most serious difficulties to be coped with is the question 
of dust, but with the gauze windows placed vertically between 
the switch casing and the wall on which it is mounted, I do 
not think they would need more frequent attention than 
would be necessary for the other parts of the switch. 

With reference to Messrs. A. Reyrolle’s letter dated 
Jane 10th, while I am unable to agree that the con- 
struction of a switch with wire gauze ventilation is altogether 
out of court, I am, nevertheless, glad to see that this firm is 
giving attention to the design of switch boxes with long 
metal-to-metal machined joints, and there can be no doubt 
that if the close attention is given to detail and accuracy 
that is evident in their other productions, this system of 
protection will have the best possible chance of standing on 
its merits. 


W. S. Burge. 
Dundee, June 19th, 1909. 


LEGAL. 


Hompuanys v. Tos ELECTRICITY AND PowER 
Gas Co. 


Tris case was mentioned to Mr. Justice Channell in the King’s 
Bench Division on Saturday. : 

Mr. J. D. Crawrorp, for the plaintiff, raid the defendants had 
consented to judgment for the full amount claimed and costs, 
Counsel then handed up a written consent and asked for judgment 
accordingly. . 

Ms. Justicn CHANNELL, however, pointed out that ‘consent to 
judgment could only be given in Court by counsel. Occasionally 
he allowed consent to be proven, but that was rather going behind 
what used to be the rule. ; 

Acting on this suggestion, CounszL called plaintifi’s solicitor to 
prove the consent, and judgment was given accordingly. 


BrimsH WestiveHousr anp Manuracrurine Co., 
Lrp,, v. Bravnix. 


On Tuesday Jatt this action, which related to patents for electric 
arc lamps, was opened before Mr. Justice Joyce, in the Chancery 
Division of the High Court. The plaintiffs were represented by 
Mr, Walter, K.C., and Mr, A. C. L. Russell-Clarke, instructed by 
Messrs. Faithfal & Owen, and the defendant by Mr. Bousfield, 
K.O., and Mr. Gray, instructed by Messrs. Osborn & Osborn, 

In opening the case, Mz. WattTER said that the action was 
brought to restrain an alleged infringement of letters patent No. 
18,786 of the year 1£02, which related to an invention for improve- 
ments. in- are lamps, This was an invention relating to the 
regalation of the arc by mechanical means. If the carbons were 
kept in a fixed place the arc would go ont when once they were 
burnt away sufficiently to prevent the current from crossing. With 
ordinary carbons this. was bad enough, because they were not of an 
even consistency all through, but recently there had been a greater 
variation. in: the carbons owing to the flame arc lemps that were 
now very largely used. For those lamps, which gave a very 
intense yellow light, metallic salts were introduced. into the carbon, 
and the introduction of those salts caused a still further variation 


in the character of the carbon points, and consequently still farther 
fluctuations in the relative distance of the carbons. This, of course, 
caused still further difficulty in the regulation ‘of an arc lamp. 
First of all there was an arrangement by which the carbon slid 
down against a fixed stop. Then devices were made by which the 
carbons were fed. down equally. The invention in question related 
to an are lamp having downwardly pointed inclined carbons, and 
it further related to downwardly pointed inclined carbons which 
did not slip, but which were clipped at the top firmly. It also 
had this further limitation, that it related to that class of' lamp in 
which the carbons were simultaneously lowered. Practically three- 
quarters of the flame arc lamps that were in use at the-present day 
used this invention. 

Mr. Justicn Joxcn: Is it your invention ? 

Ms. Wattzer: Yes. With this invention, he said, as the carbons 
were allowed to come down they simultaneously came together. 
To strike the arc they had a bar or lever acted on by an 
electric magnet. That brought the carbons apart from 
one another. They could move both, but it was more convenient 
to move one, and that was generally done. The invention in 
question related to this—on. to these downwardly inclined carbons 
that were simultaneously fed they introduced a regulating move- 
ment that moved the carbons forward and backward. The arc was 
consistently varied in accordance with the electric conditions, while 
the ‘carbons were held at the two top points, so as to move pro- 
perly. The carbons were governed by the actual physical con- 
ditions that existed at the time. With this invention they had 
mechanism for giving the downward or feeding movement 
connected with mechanism for giving the internal direction of, the 
arc, so that it prevented the carbons coming down while the side- 
ways movement was in operation. That was the invention, and it 
turned out to be a very important one as applied in the modern 
system of flame arc lamps, Counsel proceeded to deal in detail 
with the specification, and went on to the bench to explain the 
working of the invention to the Judge with the aid of a model. 

_ Mr. Justicn Joyce: But is your invention an invention of prin- 
ciple, or .what ? 

Mr. Water said theirclaim was not for principle, but for a 
combination of . . It was confined to lamps with downwardly 
pointed electrodes inclined towards each other. It was confined 
also to lamps that had a power feed mechanism by which -the 
electrodes were lowered simultaneously through the same distance, 
and where the carbons had a swing .movement in accordance with 
the resistance to the current, That was brought about by the lever. 
It was still further confined to lamps where the horizontal move- 
ment took place before the downward feed mechanism was 
allowed to operate. The defendant had taken every part of the 
invention. 

Mr. BousFizxp said that the question of infringement did come 
into the case, but the more serious questions would-be anticipation 
and subject matter. 


(To be continued.) 


Tux Kine v. Justices or Devonport OTHERs. 


Tus case came before a Divisional Court, consisting of the Lord Chief 
Justice and Justices Jelf and A. T. Lawrence, on June 14th and 
15th, when Mr. Danckwerte, K.C., appeared on behalf of the Town 
Clerk and Coporation of Devonport, to show cause why a writ of 
prohibition should not be made absolute prohibiting them from 
proceeding with, and the magistrates of the borough from hearing 
and deciding, certain summonses and informations which had been 
laid against the Devonport and District Tramway Co. to recover 
certain penalties. 

The rule nist was granted by the Court on April 22nd last, and 
it was then stated that the Tramway Co: were authorised by an Act 
of 1893 to-construct certain tramways in Devonport, and by an Act 
of 1902 the Corporation were also authorised to make tramways in 
other portions of the borough. An agreement was entered into b 
which the company agreed to lease the Corporation tramways, an 
covenanted to run a reasonable service of cars or pay a penalty of 
£2aday. They also agreed to run a service of workmen’s cars at 
reasonable hours, or pay a penalty. The Corporation in April last 
issued summonses against the company to recover certain penalties, 
and the company then applied for a rule prohibiting the same upon 
the ground that the company could not be summoned under the 
Summary Jurisdiction Act, and that the penalties were only 
recoverable by arbitration. 

Mr. DanckweEnrts said that the facts were these: The company, 
finding their financial position was such that they could no longer 
run the Corporation tramcars; gave the Corporation notice 
to that effect, stating that on a. certain date they would stop 
the service. The.Corporation refused to accept that notice, but the 
company ceased running the cars. He pointed ont that the com- 
pany had covenanted to run a reasonable service to meet the 
public wants, and the lease said that any matter of disagreement 
should be determined by arbitration by the Board of Trade. 

The Lonp Justicy: The ordinary service, not the work- 
men’s cars ? 
Mr, Danckwerts said. that. was so. ‘There was also another 
clause which compelled the company to run workmen’s cars af 
certain hours, and if they did not doso, penalties could be recovered, 
so the Corporation said, under the Summary Jurisdiction Act, 
Before the summonses were returnable, the company obtained a 
rule nisi for a-prohibition on the grounds (1) that the penalties 
were not recoverable summarily; (2) that there was an arbitration 
clause; and{3) that the Corporation having re-entered, none of 
those grounds had any. foundation, The Corporation bad been 
extremely careful to ses if there was a dispute within the meaning 
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of the agreement, and had applied to the Board of Trade, who 
refused to entertain the matter, because they said there was no 
dispute. The company said that Sec. 13 of the Act of 1902 did 
not apply, but he submitted that that was a wrong contention. The 
question of re-entry was quite outside the matter, because before any- 


body was entitled to re-enter, notice must be given, while Sec, 11 


of the sgreement precluded almost every possible cause for re- 
entry. 
Mz. Smon, K.C , for the company, argued that there was a sub- 
stantial difference for the arbitrators to determine, and the Magis- 
trates could not enforce the penalties until the difference had been 
determined by arbitration. The Magistrates were not the 
tribunal to determine the differences between the parties, and 
their jurisdiction was: merely to enforce the penalties when the 
differences had been determined, and it had been decided that 
penalties had been incurred. He submitted that as matters stood 
the jarisdiction of the Magistrates was ousted. The fact that the 
tramway system under the company’s control did not pay was 
sufficient to warrant the company in saying that they would not 
run the cars any longer. That created a difficulty which called for 
settlement by arbitration. 

In the result their Lordships discharged the rule, and refused 
the Tramway Co.’s application for a prohibition. 


Ports v. Veritys, Lrp. 


In the King’s Bench Division, Dublin, on 16th inst., before Mr. 
Justice Madden {and Mr. Justice Boyd, Mz. Corvan applied, on 
behalf of the defendants, for an order setting aside an order of the 
Court, dated April 1st last, the writ of summons, and all the sub- 
sequent proceedings in the action on the ground that the contract 
sued upon was made in England, and out of the jurisdiction, or in 
the alternative directing that all farther proceedings in the action 
be stayed, and that the matters in dispute be referred to arbitra- 
tion, pursuant to a clause in the contract. Counsel moved on the 
affidavit of Mr. M. B. Cotterell, a director of the defendant com- 
pany. The contract related to the standards and poles erected for 
the Corporation in the city of Dublin in connection with the 
electric light supply, and the question at issue appeared to turn 
mainly upon the correspondence between the parties. 

Mer. Hanna, with whom was Mr. Gorpon, K.C., M.P., opposed 
the application on behalf of the plaintiff. 

According to the Dublin Daily Fapress, the Court, regarding the 
contract as an Irish one, made an order staying the proceedings, 
pa referring the matter to arbitration, costs to be costs in the 

on, 


TRamMRoaD APPEAL CasE. 


Tue Blackpool and Fleetwood Tramroad Co., at the Preston 
Quarter Sessions on the 15th inst., appealed against the improve- 
ment rate levied on them by the Fleetwood U.D.C. and the Fleet- 
wood Improvement Commissioners. 

Mr. Surron, for respondents, took a preliminary objection, 
urging that the ap could not go forward, as notice had been 
, io out of time. e Act under which the rate was levied laid it 

own that, if the parties desired to appeal, it must be at the next 

general or quarter sessions, and there had been several quarter 
sessions since the rate was levied, in June, 1908. 

The Bench upheld the objection, and there was no order as to 


E. Bsoox, Lrp., v. Newtons, Lrp. 


In this case heard recently at the Huddersfield County Court, 
i sued for £40 odd, the balance of account on the sale of 

ur motors between October 6th, 1908, and March 8th, 1909. 
Defendants admitted plaintiffs’ claim, but counter-claimed for 
£34 16s. 6d. for defects in one motor, and paid £5 6s. 6d. into 
Court. The counter-claim was, therefore, the only matter for trial. 


Muscrave & Sons, Lrp., v. Ton Braprorp CoRPoRATION. 


In the King’s Bench Division, on Thursday, June 17th, Mr. Justice 
Darling commenced the hearing of an action brought by Messrs. 
John Musgrave & Sons, Ltd., of the Globe Iron Works, Bolton, 
Lancushire, engineers and makers of electrical generating 
¢, against the Mayor and Corporation of Bradford, to recover a 
ance of £1,200 0s. 10d., which plaintiffs declared was due on the 
rice of machinery supplied to the Bradford electric lighting and 
Soctien station. The defendants denied their liability, declarin 
that plaintiffs had failed to carry out the terms of the contract, an 
consequently they were not entitled to payment. Further, they 
counter-claimed the sum of £1,996 6s. 4d., in respect of damages 
sustained, and a declaration that plaintiffs should maintain the 
machinery as provided in the contract until 12 months after their 
electrical engineer should have given his certificate of satisfaction. 
Plaintiffs, in answer, denied that the certificate of the engineer was 
# condition precedent, or that any damages were suffered. 
Mr. Walter, K.C., with Mr. Disturnal, appeared for the plaintiff 
ence. 


Mz. Wattse, K.C., opening the case for the plaintiffs, explained 


that in January, 1903, the plaintiffs supplied the Bradford Cor- 
tion with a steam dynamo capable of veges gp | 1,000 xw. for 
engine was of the low-speed 


hting and traction purposes. 


inverted-vertical-compound-condensing type, driving direct an 
electric generator at 85 p.m. The dynamo, which was constructed 
in this case for Messrs. Musgrave by the British Westinghouse Oo., 
was @ compound-wound direct-current machine of 480 to 520 volts. 
The armature revolved on the engine shaft, and the way it was 
fitted was of considerable importance to the case. The boss of the 
— was drilled out slightly smaller than the size of shaft, and 
e@ spider was then forced out of the shaft with hydraulic 
pressure of some 200 tons. There was a flange on the boss of the 
fly-wheel corresponding to a flange on the boss of the armature 
spider. Both fly-wheel and armature were keyed up, and the two 
flanges which met were bolted together with a series of bolts, 
This was the practice at the time the engine was supplied to the 
Bradford Corporation, but since then it had been found that these 
bolts were unne , as engines of this type ran quite as effi- 
ciently and safely without them. The fly-wheel of this engine 
weighed some 50 tons, and the armature 20 tons. The shaft in 
the centre was some 20 in. in diameter and the bearing 36 in. long. 
This engine was installed and was running quite satisfactorily at 
the defendants’ station, but in 1904 they ordered another machine, 
which was to be an exact duplicate of it in every respect. It was 
agreed as part of the contract that 85 per cent, of the cost of the 
engine (£7,999) was to be paid on delivery, subject to the 
Corporation’s engineer giving his certificate that the machine was 
conformable with the terms of the contract, and the remaining 
15 per cent. was to be paid at the expiration of 12 calendar months 
after the installation, provided that the engine worked to the 
satisfaction of the defendants’ engineer, “and not otherwise, and 
his written certificate obtained to that effect.” The order was 
placed on January 8th, 1904, and certain deviations from the pre- 
vious contract were agreed upon—viz., that the shaft should have 
a diameter of 23 in. instead of 22, the crank pins should be 14 in. 
X 12 in. long instead of 14 in. x 94 in., and the crankshaft bear- 
ings 40 in. x 20 in. instead of 36in. x 18in. There were also 
other minor alterations. On May 30th, 1905, the engine was in- 
stalled, and underwent 12 hours’ run, and 85 per cent. of the 
purchase price was paid. It passed its overload tests quite satis- 
factorily, but it was during the remainder of the 12 months before 
the last 15 per cent. was secured, that the disputes arose. The 
engine on occasions smashed certain of the bolts which connected 
the flanges of the fly-wheel and armature together. The defen- 
dants declared that the engine was faulty, and tried every 
conceivable means to make it break down by overload, 
&e., but did not succeed. The engineer to _ the 
Corporation declared that the shaft was weak and refused 
‘to give his certificate. The result was that the engine was 
dismantled and the shaft taken out, and it was then found that 
there were signs in the armature of heavy short-circuiting having 
taken place which probably caused the smashing of the bolts. He 
would call expert evidence to show that the shaft was perfectly 
good for the purpose for which it was intended. They were still 
awaiting the engineer’s certificate, and they had had to bring the 
present action to recover the balance. They declared that the 
engineer was the servant and agent of the defendants, and though 
he was quite satisfied with the engine, yet at the instigation of 
the defendants and in collusion with them for the purpose of 
obtaining plaintiffs’ consent and undertaking to bear certain 
obligations, he had wrongfully failed to certify in writing that he 


' was satisfied with the engine. 


Srn Aurrep Cripps raised the point that the certificate of the 
engineer was a condition precedent, and that plaintiffs had no right 
to bring their action to recover the balance until they had obtained 
that certificate. 

Mz. Justiog Dagxine said that that objection would be fatal to 
the plaintiffs’ case, but forone thing. Plaintiffs declared that the 
certificate had been improperly withheld, and that the engineer 
had been induced to withhold it at the instigation of the Cor- 

ration. 

— ALFRED Cripps said that his Lordship should try this issue 
first, and it was agreed to do so, 

Ms. Frank Mouscravs, director of the plaintiff company, was 
then called and corroborated counsel’s history of the facts leading 
up to the present action. On March 23rd, 1906, the Corporation’s 
electrical engineer told him that he had come to the conclusion 
that the breaking of the bolts was caused by the weakness of the 
shaft. Witness pointed out that other engines of the same type 
and size of shaft made by his firm had been running for years, 
and further, that the breaking of the bolts was not in any way 
detrimental tothe runningof the engine. In the following August 
witness interviewed the chairman of the Bradford Electricity Com- 
mittee as well as Mr. Blackman. They again told him that the 
shaft was weak, and the chairman said that if the Corporation 
did not get a farther guarantee plaintiffs would not be paid. The 
chairman further said that whether the shaft were right or wrong 
the Corporation were determined to have a larger shaft put into 
the engine. The shaft was afterwards dismantled, and he had 
examined it carefully, but had absolutely failed to discover any 


flaw in it. 
ined, Wrirnuss said that the shaft had been made at 
the Darlington forge and was of the Siemens-Martin acid open 
hearth steel. 
Mr. Rosiyson, chairman of the Bradford Electricity Committee, 
was then called for the other side, and said that his whole object in 
the interview with Mr. Musgrave was in order to try and come to 


' terms with the plaintiffs over the matter. He offered to advise his 


ve would guarantee 


committee to pay the balance if Messrs. Musgra 
to make the engine run for 12 months without a bolt breaking. 

Cross-examined, Wrrnzss denied that it was through any sugges- 

tion of his that the engine was tested in order to a ae af Som 


defects before the guarantee period had expired. 
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spider of;one of the Morley engines broke, and later the shaft went 
also. The Corporation paid for the renewal of the Morley engine 
shaft. Witness denied that he in any way attempted to influence 
Mr. Blackman, the Corporation’s engineer, in the matter. 

Mr. then called Ms. H. F. M.Inst.C.E. 
Witness said he had examined the history of this engine, and he 
had come to the conclusion that the breaking of the bolts was due 
to improper assembling of the machine. 

Mr. WauttER: What would be the.effect of a short-circuit upon 
the shaft. to which the armature was fixed ?—Wirnass replied that 
a heavy short-circuit would have the effect of stopping the rota- 
tion of the engine. Machines of the class in question, if they were 
correctly assembled, would not be greatly affected by short-circuit, 
but if not accurately put together, one of the effects of short- 
circuiting would be to break the bolts. 

Witness, continuing, stated that had the bolts been fitted quite 
true, nothing would have happened to them if a short occurred. 
There had been no -breakage with the other engine, and the 
two machines were identical, so that there must have been a 
difference in assembling. It was not an unusual thing, however, for 
the bolts to. break, and the best remedy was to leave them off 
altogether. It was always done in modern practice, because it was 
admitted that they could not bring the surfaces of the flanges 
together, with such accuracy as to obtain any benefit from that 
form of construction. These parts of the machine were fitted 
together under enormous hydraulic pressure, and could be run 
perfectly safely without bolts. Asan instance, six similar machines 
were laid down in the Dublin tramway station, and as far as was 
humanly possible, they were identical. Five of them assembled 
accurately, but the sixth did not, and the bolts smashed. They 
simply took the bolts out, and the machine was still running quite 
safely. 

Cross-examined, Witnzss said that in the case of a short-circuit 
a machine of this kind might stand considerably over its normal 
strain, but it could not be safely expected to stand more than twice 
its normal strain. 

The defendants then called Ms. Brackman, M.1.E.E., formerly 
the electrical engineer for the city of Bradford. Witness said 
there was a circuit-breaker on the machine in question which acted 
at approximately 1,500 kw. This circuit-breaker was for the pur- 
pose of protecting the engine when a short-circuit occurred. As 
engineer when the machine in question was laid down, he always 
acted on his own initiative, and absolutely denied that he was in 
any way influenced by the Corporation or the Electricity Com- 
mittee in using his own discretion over the contract. He thought 
the elastic limit of the shaft was too low. He did not refuse his 
certificate simply because he wanted a larger shaft. He did not 
care whether the shaft was larger or not so long as the engine ran 
satisfactorily. 

Cross-examined, Witnzss said he did not know whether the 
elastic limit was introduced into the specification or not, nor did 
he think it was usual to put it into any modern specification; none 
the less, it was of great importance, 

Further cross-examined, Witness denied that the engine had 
been subjected to “heavy short-circuiting.” When he became dis- 
satisfied with the shaft, he fixed an electric bell test to see if it 
sagged sufficiently to ring the bells. It was true that this test was 


_ applied for a long time, but the bells never rang. 


Cross-examined as to overload, Witnzss denied that the machine 
was overloaded for any length of time. 

His Logpsuip then proceeded, with the consent of both parties, 
to give his judgment on the point raised by Sir A. Cripps as to the 
refusal of the certificate and the alleged collusion between the 
engineer and the Corporation. Although he came to the conclusion 
that Mr. Blackman was not satisfied, and thought the engine ought 
to have another shaft, he held that that gentleman was unreason- 
able in forming such an opinion, because they had had it proved 
that it was not unusual for the bolts to break in these machines, 
and that even if they did, the engines were quite as safe and efficient 
without them. His Lordship was of opinion that Mr. Blackman 
did refuse the certificate for the purpose of obtaining an obligation 
from plaintiffs, to which he was not entitled under the agreement, 
but he thought he tried to do so because he was not satisfied with 
the engine, although he ought to have been. Therefore, he found 
that the engineer did not act at the instigation of the defendants, 
and that there was no collusion. Although it was a wrong one, the 
engineer formed his own honest conclusion on the matter. He did 
not, as alleged by the plaintiffs, wrongfully fail to certify upon 
these findings, therefore, plaintiffs were dispossessed of their claim, 
and he would give judgment for the defendants upon that claim. 

His Lorpsuip then proceeded to hear the case for the defendants’ 
counterclaim. 

Stim ALFRED Cnrpps, opening the counterclaim, stated that 
defendants based their case on the efficiency of the shaft. This 
shaft had been submitted to the highest expert in the country, and 
he hoped to be able to show beyond doubt that it was improperly 
annealed, that its elasticity was about half what it should have 
been, and that it was not suitable for the work it had to do. 

Evidence was then called. 

Pror. JoHN OxniveR ARNOLD said that in January, 1907, he 
received a package of steel drillings from Prof. Goodman, of the 
Leeds University, which he was given to understand came from 
the engine in question. They were acid steel rather high in phos- 
phorus. Later he received a piece of the shaft in question from 
the town clerk of Bradford for examination. Asa result of his 
tests, he was struck with the astoundingly low elastic limit of the 
material. For steel of this kind the elastic limit should have been 
at least twice as great as it was in the sample submitted to him. 
There was nothing seriously the matter with the composition of 
the steel of the shaft; its chief fault was that it had beea over 


annealed, and this might have been remedied by what they called 
the process of normalising, or by heating up the shaft again and 
allowing it to cool by air. This would not have been an expensive 
matter. 

Cross-examined, Wirnuss said that in a case like this he did not 
think that the workmen who turned out the shafts wonld be able 
to judge the temperature of the steel.. The piece of shafting in 
question he found on examination to be full of ghost lines. 

Cross-examination continued: With regard to the os 
stress tests, he subjected the steel to tension and compression, an' 
found that 150 bends would break it. 

Mr. H. R. Burstabt, consulting engineer, called in by the Cor- 
poration of Bradford to consider and advise upon the shaft, said 
that the shaft was either of soft material or flawed. On making 


tests, he found that the elastic limit of the steel was abnormally ~ 


low. The result was that there was such a deflection as to throw 
a load on the bolts for which they were not designed. With a 
rigid shaft such a load would not be thrown on the bolts. 

Witt1am =Jones, works superintendent at the electricity 
works of the Bradford Corporation, gave evidence as to the taking 
of sectional strips from the shaft for testing purposes. 

This concluded the evidence on the Corporation’s counterclaim. 

Mr. Water, on behalf of Messrs. Musgrave, said that the 
breaking of the bolts had nothing to do with the shaft. When the 
armature, which was to be placed by the makers of it on the main 
shaft of the engine, arrived at the works, it was found that the 
spider was untrue tothe extent of ;;455 of an in. on the side away 
from the keyway, and it was then scraped and filed by the 
Westinghouse people on the inside in order to get it, as far as they 
could by hand, true. The shaft was of the ordinary quality of 
shafts of this description, and amply sufficient to discharge the 
work cast upon it. When it was received it had nothing whatever 
the matter with it, and would have gone on doing its work if it 
had never been touched. Under these circumstances, his clients 
ought not to be saddled with the cost of the Corporation’s experi- 
ments in putting in a larger shaft. ~ 

Mr. Yarss, engineer in the employ of the plaintiffs and engaged 
at the Bradford electricity works in the erection of the engine, 
said the armature on arrival at the works had not been properly 
boxed, and he saw the Westinghouse people scraping and filing in 
an attempt to get it true. 

Mr. Putnam, managing director of the Darlington Forge Co., 
the manufacturers of the shaft in question, said it was made of 
hematite pig-iron, and the process of annealing was precisely the 
same as that applied to all shafts for many years past. In this 
particular case the temperature of the furnace was taken every 
week, and he was convinced the shaft was not over annealed. The 
shaft was tested by his firm after it had been annealed. It stood 
an ultimate tensile stress of 29 tons, and went through a bending 
test of 186° without fractare. The result of a ductility test was 
38 per cent. elongation in two imches. If it had been overannealed 
it would not have stood that test. The shaft was turned down to rough 
dimensions, and was bored with a 5-in. hole right through the 
centre. If there had been any latent defects, they would have 
been made apparent. He had examined the test. pieces and had 
not found the slightest traces of ghost lines. 

Mr. M.Inst.C.E., stated that he tested the 
steel for the shaft in question, and was of opinion that it was 
perfectly satisfactory for the purpose desired. 

Mr. Frep Pickrorp, M.Sc. (Eng.), stated that the plaintiffs 
sent him two pieces of steel for testing. He found that the yield 


point was 144 tons, and the ultimate stress about 23°3 tons. He . 


noticed no indications of over annealing. As regards bending, it 
was a piece of steel of ordinary quality. 

Mr. Donapson and Mr. Harpinc, M.Inst.C.E., also 
testified to the good quality of the steel. 

Ms. Justice Daguina, in giving judgment, said that the 
defendants had not established to his satisfaction that the shaft was 
defective in quality or improperly manufactured, or that if was not 
made of steel which could have been made into a proper shaft but 
for the over-annealing, or that it was not then fit for the work. He 
therefore found it impossible to say that the defendants had made 
out their case on that point. But upon the claim for the price of 
the broken bolts, he held that the breakage was caused by the non- 
fitting of the flanges of the armature and fly-wheel, which were 
bolted together by the plaintiffe. He held that the plaintiffs, know- 
ing that the surfaces were untrue, should not have bolted them 
together, but should have waited until the Westinghouse people had 
made them true. He therefore found for the defendants on that 
point, and hoped they could agree on the amount, which could not 
bea very large one. ; 

Sir A. Cripps said defendants were willing to accept £10, 

Mr. Water agreed to that, and his LonpsuP, therefore, gave 
judgment for the defendants on the claim and counterclaim for 
£10, with the general costs of the case. 


County or Dunnam Exzorrican Power Disreizsution Co., 
Lrp.;, v. CommissionERs OF IntaND REVENUE. 


In the Court of Appeal, consisting of the Master of the Rolls and 
Lords Justices Farwell and Kennedy, on Tuesday last, the hearing 
was concluded of this case upon the company’s appeal from a 
decision of Mr. Justice Channell upon a case stated by the Com- 
missioners of Inland Revenue. 

It appeared that on August 3rd, 1907, an instrument dated 
August 1st, 1907, was presented on behalf of the company by their 
solicitors to the Commissioners for their opinion as to the duty 
with which the instrument was chargeable. The instrument set 
ont that Snowball, Son & Oo. were to take for seven years from 
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the date of the instrument all electric current. used for motive 
power, heating and lighting, on the consumers’ premises for which 
the consumers were to pay a fixed charge of £57 10s. per quarter, 
and, in addition, 1d. per Board of Trade unit for all current sup- 
plied and consumed as indicated by the company’s meters, and 
10s. per quarter as a rental for the meters. By Clause 5 of the 
agreement the consumers were to be entitled to a supply of electric 
current up to the capacity of the existing installation, which was 
to be deemed equal to 46 xw., and Olauses 6 and 7 provided for 
the increase of the quarterly payments on decrease of capacity of 
the existing installation, with a proviso that in no case should the 
said fixed charges £57 10s. be reduced below £50 per 
quarter. The Commissioners held that the instrument was an 
agreement or memorandum relating to the sale of goods, wares or 
merchandise within Exemption 3 under the head in the schedule 
to the Stamp Act, “ agreement or any memorandum of agreement,” 
but in the circumstances they held that duty was payable at the 
rate of 2s. 6d. per £100 of the aggregate amount of the minimum 


annual payments for seven years. The company’s contention was that. 


no ad valorem or other duty was payable, and the question for the 
Court was whether the assessment was correct. Mr. Justice 
Channell held that the assessment of the Commissioners was 
correct, and gave judgment for the Crown. Hence the present 
appeal of the company. 

Mr. Danckwerts, K.C., and Mr. Tomlin appeared for the 
appellants, and the Solicitor-General and Mr. Finlay for the Crown. 

At oy conclusion of the arguments their Lordships dismissed the 
appeal. 


Exzorro-Pgat Coat Co, APPEAL. 


An appeal has been lodged by the plaintiff in the action of Baker v 
The Earl of Mayo, and on Saturday last Mr. Jno. Macgregor, one 
of the defendants, applied to Lords Justices Vaughan Williams and 
Buckley, for security for costs.. The action was brought against 
the Harl of Mayo, Mr. H. Howard Allen, Mr. J. Macgregor, 
Colonel St. Quintin, Sir Leslie Falkiner, and Mr. Geo. Darlington 
Simpson, the plaintiff claiming damages in respect of alleged 
misrepresentation in connection with the Electro-Peat Coal Co. 
Upon the findings of a jury, Mr. Justice Lawrence entered 
judgment in favour of all the defendants, with the exception of 
mene, against whom judgment was entered for £910, with 
costs, 


Ma. Eamus, in support of the application, stated that Mr. 
Macgregor’s costs had been taxed at £1,060, which the plaintiffs 
had not paid, and they had not paid the taxed costs of several of 
the other defendants. As it was understood that similar applications 
would be made by other defendants, it was agreed that the present 
application should stand over so that all might be dealt with 
altogether. 


MUNICIPAL FINANCE. 


We recently received from Mr, H. Faraday Proctor, city electrical 
engineer, Bristol, and hon. sec. of the I.M.E.A., the following 


communication on Financial Organisation and Administration” :— - 


Considerable interest will be felt as to the conclusions come to at 
the forthcoming meeting of the Institute of Municipal Treasurers 
and Accountants in relation to the above matter. 

It is a very open secret that a set of Regulations has been drawn 
up under the auspices of the above-named Institute, and that some 

icked persons have given a degree of publicity to the same, 
which was scarcely desired by the originators at this stage. 

To fully appreciate the effect of the proposals and the import- 
ance of the financial officers who are responsible for the drafting of 
the same, the rules should not have been written in the third 
person. If each treasurer or accountant to a municipality would 
undertake to circularise tHese draft Regulations amongst the 
different Committees and his brother officers—after having them 
reprinted in the first person, inserting his own name wherever 
necessary—general opinion would be speedily obtained, although 


it is feared that the said officer would scarcely feel gratified at the 


results from a personal point of view. 
A few of the Regulations would then read as follows :— 


I AM THE “FINANCIAL OFFICER.” 


te annual estimates of capital and revenue accounts shall . 


Separa‘ 
be submitted to MY COMMITTEE by every Committee of the 
Council in such form, and under separate headings, as MY COM- 
MITTEE may prescribe. The preparation of the estimate shall be 
by the various heads of departments in consultation with ME. 

I shall present the draft estimates to the various committees for 
approval, and furnish MY COMMITTEE with a copy thereof. 


I shall bring up to MY COMMITTEE the annual estimates . 


approved by the various committees. 

In considering the capital estimates, MY COMMITTEE shall 
have regard to the maximum amount which, in THEIR opinion, 
the Council should seek to borrow in the year, 

No liability exceeding £50 shall be incurred (by any committee) 
without the express sanction of the Council, except in the case of 
committees acting in pursuance of statutory or specially delegated 
powers of expenditure. 

It shall not be in order to submit estimates to the Council 


‘through any committee other than MY COMMITTEE, except in 


cases of urgency or where the Council is under statutory obligations 
to proceed. 

No recommendation or proposal involving expenditure on capital 
account shall be submitted to the Council, until an estimate is sub- 
mitted by MY COMMITTEE to the Council. 

THE HBADS OF DEPARTMENTS SHALL SUBMIT TO 
ME the Contractors’ detailed account and measure bill for MY 
examination and comparison with the contract, specifications and 
bills of quantities, also a statement showing the additions and deduc- 
tions on the contract (if any), and the final certificate of the heads of 
departments, or architect, asthe case may be, is not to be issued until 
this has been done. 

THE HEADS OF DEPARTMENTS SHALL FURNISH 
ME WITH PARTICULARS OF ALL ESTIMATES AND 
TENDERS. 

The whole of the account-keeping relating to stocks and stores, 
works accounts and cost accounts, shall be under MY SUPER- 
VISION AND CONTROL, and all statements of costs shall be 
compiled by and issued from MY department. 

The Accounts of all Committees shall be submitted BY ME to 
MY COMMITTEE for examination and recommendation to the 


- Council for payment. 


MY COMMITTEE shall settle disputed accounts for goods 
supplied, work done or charges made. 

No proposal dealing with new or existing sources of revenue 
shall be submitted to the Council until a report on the financial 
bearings of the proposal is submitted by MY COMMITTEE. 

I shall at all times make any suggestions which may occur to ME 
as likely to effect economy without impairing efficiency. 

I shall attend all or any of the Committees of the Council as may 
be required, 


Considered in this form, one can readily appreciate the desire for 
secrecy until such time as the Treasurer representing Finance 
could present himself in all his glory to receive the adoration and 
homage of the Heads of the minor departments representing Law, 
Order, Light, Learning, &c. 

It is difficult to find the link connecting the various Com- 
mittees and the Heads of Departments, since the Heads of Depart- 
ments have to submit particulars of their estimates and tenders, 
contractors’ detailed accounts and measure bills to the great EGO, 
and the great EGO in turn presents the draft estimates to the 
various Committees for approval. 

It is not in order for any Committee other than the Finance 
Committee to submit to the Council estimates or any recommenda- 
tion or proposal involving expenditure of Capital Account. Since 
the Chief Officers do not submit particulars to their Committees, 
and the Committees may not submit a proposal to the Council, why 
have Committees. Could not the great EGO do it all? 

It is really almost impossible to conceive that any strong men 
would allow themselves to form part of a Committee having such 
restricted powers as the financial officers propose. 

It is apparent that the human element has been ignored in draw- 
ing up the regulations. Whilst it cannot be supposed for a moment 
that the heads of all great trading departments (to ray nothing of 
the ‘other officers) would allow the control of their departments to 
be taken out of their hands, or consent to be under the obligation to 
submit all their estimates and proposals to another officer, it needs 
no very strong imagination to picture the lively time the poor 
financial officer would have under such conditions in coliecting and 
retailing information regarding the various technical departments 
with the assistance, or otherwise, of their respective managers. 


PARLIAMENTARY. 


Bury Tramways. 


On June 16th, the Select Committee of the House of Commons, 
presided over by Mr. Charles Nicholson, commenced the considera- 
tion of the Heywood and Bury Corporation Bills, Both the 
measures relate to the running of tramcars in the districts of Bury, 
Rochdale and Heywood. The Bury-Corporation were opposing the 
Bill of the Heywood Corporation, who had a petition against the 
Bury Corporation’s Bill. . 

Mrz. H. Lioyp, K.C., with whom appeared Mr. Hutchinson, in 
explaining the provisions of the Bill, dealt at length with the 
negotiations which had taken place between the three Corporations 
for the running of the tramways. Various suggestions had been 
made, and one of them was that each town should work the tram- 
ways so far as lay within their own district. They had not, however, 
been ableto come toa mutual understanding, and therefore they came 
to Parliament to see what could be done. The Heywood Corpora- 
tion, in their Bill, now proposed that the line should be worked by 
the respective Corporations from Market Place to Market Place. 
That was, the Heywood Corporation “would work the line 
from their Market Place to the Market Place of Bury and 
Rochdale, both of which Corporations would have the same 
power of running to the Market Place of Heywood. 
The Rochdale Corporation were supporting the promoters’ 
proposals, The Heywood Corporation proposed that the terms 
should be that each Corporation should take the profits rhade in 
the cars whilst running within their boundary, and should pay to 
the operator the working expenses. The Bury Corporation, however, 
opposed those proposals, and they put forward a scheme in their 
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Bill by which the Corporation wanted to run the cars from their 
market place through Heywood to Rochdale. 

Mz. C. C. Boucutmr, town clerk, gave formal evidence. 

Mz. SaLTER, electrical engineer, said that he thought that if the 
Bury Corporation were allowed to run tramcars over the Heywood 
Corporation lines it would cause serious dislocation to the traffic. 
The Corporation already worked under an agreement whereby the 
ears ran from market place to market place of the respective 
local authorities. That agreement was terminable by six months’ 
notice. They were at present dividing the profits and expenses on 
the yardage basis. By that system of working the Bury Corporation 
got the biggest share of the profits, and in three years it had made 
a difference of £1,100. It was desirable that a tramway should be 
controlled from a centre as represented by the hands of its owners. 
He was conversant with the clauses in the Bill, and there was 
nothing in them which was not in accordance with established 
practice. As Parliament had authorised the Heywood Corporation 
to construct and run tramcars, he did not think it right that these 
powers should be taken away at the instance of Bury. 

The Wrrnuss, in cross-examination by Mr. Ram, K.C., for the 
Bury Corporation, said that he considered the Corporation had 
treated Heywood intolerably. Hehad been an advocate of through 
running. So faras the distance between Rochdale and Bury was 
concerned, there was no difficulty in through running. They had, 
however, to remember local circamstances. 

On June 17th Mr. Satter, re-examined, said that he never 
knew an instance where. Parliament had granted compulsory 

wers to one authority to run through another’s territory, so as to 
get to another district. That was what Bury wanted. They 
wished to go across Heywood, so as to get to Rochdale. He com- 
plained that Bury in the past had always tried to override 
Heywood. 

Mr. 8. Sexton, electrical engineer, giving evidence, said he 
thought the proper principle on which to have through running 
powers was by mutual arrangements. The tramcars should run from 
the centre of one town to the centre of the other, and not through 
a whole district. If cars were run from one district to another 

outside an intervening area, he considered that the centre authority 

was the properone to provide the cars. Bury proposed if they 
exercised their powers of through running past Heywood into 
Rochdale that they should be able to fix their own fares in Hey- 
wood and Rochdale, provided that they did exceed the statutory 
maximum. He did not agree with that proposal, as it meant that 
Bory could charge any fare they liked, and that might cause undue 
competition. and cutting of fares with Heywood. There was no 
provision in Bury’s Bill, as there was in Heywood’s proposal, for 
reciprocal powers. He thought the scheme of the Heywood Cor- 
poration was a complete one, whereas the Bury Bill appeared to 
ignore the existence of Heywood. 

Mr. J. B. Haminron and Mr. A. A. Day, electrical engineers to 
the Bolton Corporation tramways, gave similar evidence in support 
of the Bill. 

The Committee then proceeded to deal with the proposals of 
Bury Corporation. 

Mr. Witx1am Croues, general manager of the Bury Corporation 
tramwaye, said that under their Bill his Corporation asked for 
powers to run the cars right through Heywood to Rochdale. If 
the Bill promoted by Heywood passed they would have two services 
terminating in Heywood Market Place, and that would lead to 
passengers’ confusion and public inconvenience. The result of 
having a through service would be that the receipts on their line 
would go up. : 

The Committee adjourned. 


Liverpool Tramways.—A Select Committee of the House of 
Commons, presided over by Mr. Mooney, considered the Liverpool 
Corporation Bill on June 15th and 16th. Under the Bill the 
Corporation seek to spend £30,000 on street widenings and £100,100 
on the construction of new tramways and the equipment of the same. 
The only opposition was that of the L. & N.W. Railway to the 
proposed tramway from Holland Place to Broad Green Road. 
Mr. C. W. Malline, general manager of the Corporation tramways, 
gave evidence in support of the (Bill, and said that the opposed 
Toute would relieve the great congestion now prevailing on the 
Old Swan and Knotty Ash route. Sir Charles Petrie (chairman 
ot the Tramway Committee) also gave evidence. The evidence of 
the opposition was to the effect that the line they opposed could 
not pay. The Committee passed the preamble of the Bill and 
ordered it to be reported for third reading. : 


L.C.C. Tramways Bill.—Reporting on this Bill, Sir Geo. 
Doughty’s Committee states that the seven years allowed for the 
constroction of the authorised tramways are in excess of the period 
allowed by standing orders, but that as they are most dependent 
on street improvements, this period should be allowed. 


The Buenos Ayres Exhibition.—As already stated in 
Our pages, a great Exhibition of Railways and Land Transport is 
to be held at Buenos Ayres next year to celebrate the first centenary 
of Argentine independence. An extension of time for sending in 
applications for space is announced by the Executive Committee. 
Sach applications must be received in Buenos Ayres by September 
10th, or by delegates abroad a month earlier. 


BUSINESS NOTES. 


Electricity at the Church Pageant.—On the occasion 


of the English Church Pageant at Fulham Palace, Mussrs. OntveR, 


Crank & Co., Lrp., of Goldhawk Road, W., carried out the elec- 
trical installation work, which included 10 searchlights to illu- 
minate the grounds for the evening performance. They also fitted 
25 arc lamps of the 12-ampere type, made by the Beck Flame 
Arc Lamp Co., of Hayes; 1,200 incandescent lamps of 100, 50, 32 
and 22 0.P. each were fitted in different parts of tne grounds; all 
were metallic-filament lamps, made by the “Z” Lamp Co., and 
supplied by Messrs. Veritys, Ltd. The whole of the dressing tents, 
stalls, stables, &c., were lit up with these lamps. Messrs, Oliver, 
Clark made and fitted on the front of the grand stand 10 illu- 
minated letters 4 ft. x 3 {t. 6 in., for showing the performers the 
positions they had to take up... They also made and erected on the 
grounds 10 illuminated episode signs (5 ft. x 3 ft.6 in.) for warning 
the performers when they were to be ready for the next episode. 
Each one of these signs was provided with 28 different numbers, 
made of zinc, to slide in and out. To illuminate the orchestra 50 
8-c.P. incandescent lamps were fitted, and there was also a 
50-ampere photographer’s lamp in the grounds for Messrs. Russell 
and Sons, who were taking photographs of ‘performers up to 10 
o’clock at night in the open grounds. To carry out the foregoing 
work over 25 miles of wire and cables of various sizes were used. 
The supply was obtained from the Fulham Borough Council, who 
ran three special mains for a distance of some 300 yards. The 
electrical contractors were, therefore, able to arrange the lighting 
on three separate circuits in case of a breakdown, but we learned 
that up to yesterday they had not had a fuse blow, although 
the company’s mains were very heavily overloaded at the 
commencement, so many extra lights being required. The whole 
of the lighting was controlled from one switch room, which was 
connected to different parts of the ground by telephone. 


Turkey.—La Socicté Générale de Tramways, de Trans- 
ports et d’Electricite, 4 Smyrne, isthe name of a new company 
which has just been formed in Brussels, with a capital of £68,000. 


“ Radiant ” Ovens.—Mr. C. Fonteyn writes to say that 
there were some inaccuracies in our article on p. 999 regarding the 
“Le Radiant” oven; the type shown is not suitable for the 
English market, which calls for a larger pattern. His letter 
arrived too late for our “‘ Correspondence” columns, but we hope to 
insert = illustration of the right pattern (the “ Popular” oven) 
next week. 


Holidays.—The annual holiday number of the Financial 
News, which was presented with the ordinary issue of that paper 
on June 14th, contains small views of, and a good deal of inform- 
ation concerning, British holiday resorts, and some Continental 
ones, 


Catalogues and Lists.—THE ConsonipaTep Pyxv- 
matio Toot Co., Lrp., 9, Bridge Street, Westminster, W.—New 
edition of their electric tool catalogue (48 pages) which contains 
neatly illustrated descriptions of their a,c. and p.c. drills, bench, 
pedestal and other grinders, coal-boring machines, and many other 
similar lines. Among the newer types included in the book are a 
three-speed pillar drill, electrically-driven coal and ore boring 
machines fitted with split nut and either p.c. or 4.c, motors; and a 
new type of special side spindle corner drill. 

Mazssrs. & Sons, Lrp., 63, Long Acre, W.C.— 
Leaflets relating to chemical fire extinctors and fire buckets, also 
hose pipes. 

Tae Beaumont anv Train Licutime Co., Lrp., 20, Charles 
Street, Hatton Garden, W.C.—A small and neat book of 
some 30 odd pages containing a description of this (Mackie’s 
patent) system of electric train lighting, with illustrated instruc- 
tions for installing the apparatus, alsoa diagram of connections 
and an explanation thereof. In parallel columns are stated 
the chief requirements to be complied with in a successful system, 
and how they are fulfilled in this particular system. 

Mussrzs. ARCHIBALD J. Weicut, Lrp., Leyton Gréen Road, N.E. 
—June illustrated price lists of automobile ignition and other 
electrical accessories and electrical instruments. 

Messrs. Davims Bros. & Co., Crown Works, Wolverhampton.— 
Catalogue, 20 pp. (No. 67), with illustrations of their iron buildings 
and sheds, water tanks, and other like manufactures. 

Mussgs. ALFRED Lrp., Coventry.—Copy of the 
seventh edition of Section “C” of their catalogue, giving, in their 
usual admirable style, illustrations and particulars of their No. 1 
Universal cutter grinder, also their No, 4 patent Universal cutter 
and tool-grinding machine. The latter is a recently introduced 
machine, in which they have applied the advantages of wet grinding 
to the sharpening of milling cutters and fine tools, with the result 
that cutters can be ground quicker, and without danger of drawing 
their temper. The machine is designed with micrometer adjust- 
ments, and clearance tables are provided. In addition to grinding 
milling cutters up to very large sizes, the machine is intended for 
general tool-room use, doing any variety of circular and surface 
grinding. The patented feature, which gives the, universal character 
to the machine, is a combination of quick and slow movements to 
the two conjugate adjustments of the tables, viz., either the longi- 
tudinal or the cross adjustment may be used for traversing the work 
across the wheel with a quick feed, or for putting on the cut with a 
fine feed. This enables a great variety of work to be ground 
without special appliances. The machine is also supplied in a 
simple form for ordinary cutter and reamer grinding, 
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“accessories can be purchased separately. The catalogue gives 


_ motor vehicles. 


particulars of the various accessories which are supplied. 

INDESTRUCTIBLE CaBLE Co., 47-51, Park Street, Southwark, S.E. 
—12-page booklet, dealing with the advantages claimed for their 
* Indestructible” insulated wires and cables. 

ENGINEERING InstRUMENTS, Ltp., Skerne Works, Darlington. — 
Specimen sheets of the firm’s manufactures in motor-control switch- 
gear and ‘“ Direkton” motor-starters. As announced last week, 
the company has removed from Islington to the above address, 
where works have been fitted up with modern equipment for dealing 
with these and their other specialities. 

Tue Exvecraicat Oo., Lrp., 121-125, Charing Cross Road, W.C.— 
— circular announcing reduction in list prices of Aegma metal 

mps. 

THe THomson-Hovuston Oo., Lrp., Rugby.—Price list 
(No, 214) just issued gives particulars of B.T.-H. tungsten lamps, 
including a table of approximate candle-powers in which they are 
made, also prices, dimensions, and conditions of sale. We are asked 
to say that the lamps are rated according to the British standard, 
and that they are made in Rugby. : 

Srpeting TELEPHONE aND Exectric Co., Lrp., 200, Upper 
Thames-Street, E.C.—Catalogue No. 150 gives a great deal of 
material, profusely illustrated as usual, relating to the Sterling 
telephones and electric bells, and gives the latest prices (many of 
them reduced) of all the firm’s principal manufactures. Com- 
mencing with the well-known Parlyphones” and Twencen” 
telephones, we pass through the 76 pages of the publication, noting 
on the way, battery and magneto ringing telephones, automatic 
intercommunication instruments, mining telephones, central station 
switchboards, central battery and portable military telephones, 

extension switches, numerous bells, buzzers, electric syren, bell 
indicators, pushes, switches, fire alarm devices and boards, measur- 


ing instruments, batteries, telephone wires and cables, and a number © 


of sundries. The company announce to the trade in the front of 
this book that they have taken new and extensive works at 
Dagenham, Essex, and within a reasonable time they hope that all 
their telephones and bells, &., will be made throughout in 
England. 

Mzssks, Crompron & Co., Lrp., Salisbury House, E.C.—New 
pamphlet describing the Hounsfield patent excess speed alarm for 
This alarm has been designed to meet the sug- 
gestions recently made by the police authorities. 

Tae Miptanp ENGINEERING Co., 2, Victoria Square, Bir- 
mingham.—New booklet (12 pages) giving some information and a 
number of half-tone views of their “‘ Zylba” patent condensing 
and cooling plants, including some in service at Worthing, Colwyn 
Bay, Wednesbury, Aston Manor, Islington, and Leyton electricity 
works, A list of users is given at the end of the pamphlet. 

Tue Lonpon Wire Co. & Smirus, Lip., Playhouse 
Yard, Golden lane, E.C.—Revised and enlarged 8-page trade 
catalogue of insulated high conductivity copperand aluminium wires, 
giving not only the actual thickness of covering for every class of 
covering and size of wire, but also containing wire tables for both 
copper and aluminium, thus enabling a comparison of the utility ’ 
of the respective metals for a given purpose to be readily and 
quickly made. 

Tue Sun Exvsorrican Co., Lip., 118-120, Charing Cross Rosd, 
W.0.—Price leaflet relating to a new self-adjusting nipple for 
metallic-filament lamps—the chief points for which are its small 
size and low price—and some new cigar-lighters. 

Masses. W, Guirrt & Co., 8t. Thomas Street, S E.—Four-page 
list effectively showing the Henrion graphitic carbon brushes, and 
giving particulars and prices of same, together with instructions 
for their use. 


Book Notices,—‘“ Electrical Practice in Collieries.” 
By. D. Burns. London: C.. Griffin & Co. Ltd: 1909. Price 
7s. 6d. net. 

“ Electrical Installations.”’ By Rankin Kennedy. Vol. IV. 
eeeen: Caxton Publishing Co. 1909. Price 7s. 6d. net per 
volume. - 

Jowrnal of. the American Society of Mechanical Engineers. 
June, 1909. Baltimore, U.8.A.: The Society. Price $1. 


Bankruptcy Proceedings.—Gustave & CHARLES 
Mazxt, trading at 148-150, Curtain Road, E.C., as importers of 
electrical accessories, &c., under the style of Markt Bros. & Co.— 
The first meeting of creditors was held on June 15th, at the London 
Bankruptcy Court, before Mr. G. W. Chapman, Official Receiver, 
under the receiving order made on May 27th, upon the petition of 
a creditor. . Accounts have been filed showing unsecured liabilities 


’ £16,155, against assets valued at £417, exclusive of certain book. 


debts, amounting to £8,625, returned as valueless. It appeared 
from the debtors’ preliminary examination, that they started 
business in 1896 at 38, Beech Street, Barbican, in partnership, with 
a capital of £2,000 lent by their mother, who subsequently advanced 
further sums amounting, inall, to £4,300. They traded asimporters 
of, and dealers in, electrical accessories, bicycle accessories, and 
fancy goods. In 1906 they removed to 148 and 150, Curtain Road, 
and continued a fairly successful business until last autumn, when 
they sustained heavy losses by bad debts, and further lost their 
principal agency. The position was rendered still worse by short- 
ness of capital, owing to their money being locked up in the Auto- 
claw Co., Ltd., which had been formed in 1905, to take over the 
electrical part of their business; the debtors were appointed joint 
managing directors of the company, which is now in liquidation. 
In consequence of those losses they found it impossible to continue 
the trading, and in April they instructed Messrs. Child & Co., to 
investigate their affairs. A private meeting of the creditors was 
held on April 21st, when a statement of accounts was presented, 


showing assets between £9,000 and £10,000, and liabilities £15,009, 
That meeting was adjourned with a view to some scheme of 
arrangement being made, but in the meantime a petition was filed 
by a creditor, and the debtors were advised to consent to bank. 
ruptcy proceedings being instituted. They attribute their failure 
to want of capital, to the collapse of the Auto-claw Co., Ltd., in 
which their money was invested, bad debts, depression of trade, 
and to the loss of their principal agency. No offer was submitted 
on behalf of the debtors, and a resolution was passed for Mr. §, P. 
Child, C.A., to wind up the estate in bankruptcy, assisted by a 
committee of inspection, The public examination of the debtors 
is fixed for July 2nd. y 

BrivckwaTer & Wricut, electrical engineers, 78, York Road, 
King’s Cross—Under a receiving order made last March, a sitti 
was held on June 16th, before Mr. Registrar Giffard at the London 
Bankruptcy Court, for the public examination of the debtors. Mr, 
W. P. Bowyer, assistant Official Receiver, reported that Mrs, 
Charlotte Rix was in attendance and willing to be examined, but 
the statement of affairs had not yet been lodged, and further time 
was required for investigation purposes. Under those circumstances 
he asked for the public examination of the debtors to be adjourned, 
Mr. Cotton said he appeared on behalf of Mrs. Rix, who knew 
nothing whatever about the business, although she had been made 
the person responsible to the Court. He.asked for assistance in 
the preparation of the statement of affairs. His Honour adjourned 
the sitting until July 21st, and directed the debtors to lodge the 
account on or before June 30th. 

W. T. Garnett, electric cable maker, Bradford.—July 16th is the 
last day for sending proofs for intended dividend to the trustee, 
Mr. E. Musgrave, 1, Bank Street, Bradford. 

J. G@. S. Curnineton & H. P. Atuison, trading as Laing, Wharton 
and Cunnington, electrical engineers and contractors.—The senior 
Official Receiver (Mr. E. Leadham Hough) in his observations on 
this matter, in connection with which the statement of affairs shows 
a deficiency of £2,7&6, says that the bankrupts attribute their 
ineolvency to the judgment obtained against them (see ELEorTRIcaL 
Review, June 4th, page 923) by the vendor in the matter of the 
Improved Electric Supplies, Ltd.—they contended that they had 
received consideration only to the extent of between £4,000 and 
£5,000—and to law costs and expenses incurred in connection with 
the action brought against them by him. The following deficiency 
account is dated May 30th, 1908 :— 

Loss on purchase of the business and assets of the before- 
mentioned company, being difference between the value 
of the assets taken over and amount awarded vendor by 


Law costs and expenses incurred as above stated. . oa 762 
Depreciation in the value of the following assets as now esti- 

mated for realisation, viz. :—Stock-in-trade, £696 ; fittings, 

&e., £717 .. - re te 1,413 
Partners’ drawings :—Cunnington, £550; Allison, £520.. oe 1,070 

£7,332 
Deduct :—Surplus on May 30th, 1908, £3,717; further capital 
introduced by the bankrupt Allison to pay law costs, £470; 

Deficiency as per statement of affairs . £2,756 


The separate estate of J.G.S. Cunnington shows a deficiency of 
£820, and in the matter of H. P. Allison it is stated that the 
surplus of £83 11s. appearing on his separate statement of affairs 
should have been carried to the credit of the joint estate. The 
public examination was to take place on June 23rd. 

Re Wiow1am Cops, 100, Bournbrook Road, Selly Park, Birming- 
ham, journalist and inventor.—The liabilities in this case were 
estimated at £1,317 and the assets nil. The cause of failure was 
ascribed to losses in connection with the development of a patent 
for shallow conduit electric traction whereby debtor became liable 
for £1,400. At the public examination in Birmingham on Monday, 
the debtor raid that, in 1891, he came to that town to edit a news- 
paper, and four years later, he and two others promoted a company 
known as the Cope-Collis Syndicate, Ltd., to acquire certain patents 
which debtor had taken out in connection with a conduit for 
electric tramway traction. As vendor, he should have received 
£750 in cash and 6,000 £1 shares in the company, but all he had 
from the promotion was 3,900 £1 shares, which were of no value. 
In September, 1907, he was appointed managing director of the 
company at asalary of £350a year. Nothing, however, had been 
paid him in respect of such salary, and no work was being done. 
Debtor was still working on the patent, and hoped to see something 
made of it. The debtor, who is 67 years of age, said he was previously 
bankrupt in 1888, and had not obtained hisdischarge. The examina- 
tion was closed, 


Wind Power.—Messrs. J. G. & Co., of 
Hawthorn Road, Willesden Green, send us a description of their 
exhibit at the Royal Agricultural Show at Gloucester this week, 
together with a pamphlet on their wind turbines, specially prepared 
for this show. They are exhibiting a 24-ft. plant, which consists of 
their special turbine upon a steel tower 60 ft. high, with vertical 
shaft driving a Morris-Hawkins variable-speed generator placed 
vertically, at 50 volts, and charging a 28-cell Pritchetts & Gold 
battery, having a discharge capacity 6f 450 ampere-hours. They 
have brought out an electric oven, in which special attention has 
been given to heat insulation. It differs from all other ovens in that 
it has a polished marble top and oak sides, and looks more like & 
piece of dining-room furniture than the conventional oven, There 
is no external heat, and it works on less than half the current con- 
sumption of other ovens. The plant is supplying the energy for 
running a variety of apparatus by the Phonix Electric 
Heating Oo., and a deep-well pump by Mesers. Le Grand & Sut- 
cliffe, a butter churn cream t by the Dairy Outfit Co. 
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and a circular saw of special design suited for turbine driving of 
their own make, The generator has a special switch by means of 
which it can be run as a variable-speed motor for driving any of 
the above machines when there is no wjnd, taking current from the 
battery. This plant, in localities where the wind averages about 
eight miles an hour, will produce about 3,000 units per annum. 


Trade Announcements.—TaE INTERNATIONAL ELEC- 
tric Co., late of 55, Redcross Street, Barbican, announce that with 
the view of facilitating the general management, on June 24th they 
removed their offices and stock to newly built premises adjoining 
their factory at Kilburn. Their only address henceforth will be 
Telephone Works, 111-115, Salusbury Road, Kilburn, N.W. Their 
telegraphic address remains as heretofore, ‘‘ Genest, London,” and 
the new telephone numbers are:—477 P.O. Willesden, and 488 
Paddington. 

Messrs. H. GQ. Mayr & Co., 67, Aldersgate Street, E.C., have 
secured the agency of the ‘‘ Maerkische Drahtwerke” (wire works) 
for the finer sizes of copper, bronze and brass wire from No. 17 to 
508. w.G. 

Tue Forest Crry Exzorric Co. have just removed to 4, Collier 
Street, Greengate, Salford. Leaflets relating to their protected 
flat-wire cable and solid-wire rail bonds have been received. 

The new joint stock companies registered in Scotland last week 
include Maxwelis (Dundee), Ltd., 26, St. Andrew Street, Dundee, 
with a capital of £25,000. The company isa private one, formed 
to acquire and carry on the business of Maxwell, Son & Co., elec- 
trical, mechanical, and motor engineers and brassfounders. 

THE Co. removed on June 24th, from Dashwood 
House, E.C., to more commodious premises at Norfolk House, 
Laurence Pountney Hill, E.O. 


Wiring Accessories.—Referring to Mr. Toppin’s 
article in our issue of June 11th, the GznzRrat Exzcraic Co., Lrp., 
point out that for some time past they have been supplying the 
“New Era” block for ceiling roses, which exactly fulfils the require- 
ments specified in the article ; the ceiling rose is screwed into the 


AND}PLUG, “New Era” Brocg, 


wood block, flush with the surface of the latter, as illustrated here- 
with, enabling fittings to be wired quickly, and removed without 
cutting wires or damaging decorations. Hither two-way or three- 
way ceiling roses can be supplied. Another device is also shown, 
for use with a plug and socket, so that the fitting can be put up 
and removed with facility whenever desired; the weight of the 
fitting is carried by the brass plate and loop. 


Liquidations.—Etrcrric TaxicaB Co., Lrp.—This 
company is winding up voluntarily with Mr. W. Milne, 9, New Broad 
gerert, E.C., as liquidator, A meeting of creditors is called for 

uly 5th. 

Ltp.—Creditors must send particulars of debts, é&c., 
to Mr. G. B. Murgatroyd, Duchy Chambers, Clarence Street, Man- 
chester, the liquidator, by August 5th. 

City or York Tramways Oo., Lrp.—A meeting is to be held at 
St. Stephen’s House, Victoria Embankment, 8.W., on July 23rd, to 
hear an account of the winding up from the liquidator, Mr. H. G. 
Simmonds, 

Lrpv.—First meetings of creditors and 
contributories are to be held at Arcade Chambers, Bournemouth, 
on July ist, 

anp District: Exnzorric Oo., Lrp.—A 
petition for winding up this company was presented on June 17th 
by Callender’s Cable and Construction Co., Ltd. It is to be heard 
on June 29th. 

Unirep Kincpom Tramway, Licut Rattway anp 
Syypicats, Ltp.—This company is winding up voluntarily. 

Lums Co., Lrp.—A meeting of creditors 
was to be held at Thatched House Hotel, New Market Place, 
Manchester, on June 24th, 

GenzRaL WatER Powrr, Lrp.—A meeting is to be held at 
11, Cornhill, E.C., on Juiy 20th, to hear an account of the 
winding up. 

Tue PusiisHine Co., Ltp.—A meeting is to be 
held at Bazaar Buildings, Drury Lane, W.C., on Wednesday, 
August 11th, to hear an account of the winding up from the 
liquidator, Mr. J. H. Moritz. 


Japan.—The Indian and Eastern Engineer quotes a 
Japanese paper to the effect that there are at present only a few 
electrical engineering establishments in Japan, the two most 
important being the Shibaura Engineering Works and the Tokio 
Electricity Oo., which is a joint enterprise of the American General 
Electric Co, and a body ot Japanese, The former has a capital of 


1,000,000 yen and the latter 700,000 yen. With this rather 
inadequate capital, although doing good business, both companies 
have been confined to a limited scope. Negotiations, are now in 
progress to amalgamate the two works, and form a new company 
with a capital of 4,000,000 yen, 51 per cent. of which sum is to be 
held by the General Electric Co. in exchange for the entire patent 
rights possessed by the company. 


Where to Advertise for Tenders—A Local View.— 
Discussion arose at the last meeting of the Hornsey Borough 
Council with regard to inviting tenders for the installation of the 
electric light at the North Harringay school. On a motion that 
advertisements be inserted in two local papers inviting quotations, 
Mr. Jenkinson suggested advertising in the electrical press. To 
this Mr. Grayson objected upon the ground that there were wiring 
contractors in the district able to do the work, and it was inad- 
visable to invite outsiders, Alderman Agnew concurred in this 
view, and other members pointed out that if advertisements were 
inserted in the electrical press the information as to the work being 
about to be undertaken would be widely diffused, with the result 
that probably they would be compelled to give the job to some 
person outside the district. The Mayor (Mr, Ebblewhite) ex- 
pressed the opinion that the Education Committee ought to have 
communicated with the firms which had displays at the recent 
Electrical Exhibition, but in reply to this it was urged that other 
local tradesmen besides the exhibitors should have an opportunity 
of tendering. In answer to farther discussion, Councillor Bracken- 
bury said the hands of the Committee had been tied by a resolu- 
tion to the effect that work over £50 must be advertised. Mr. 
Jenkinson moved and Mr. Pigden seconded, that in the interests 
of the undertaking an advértisement should be inserted in one of 
the trade papers as well as in the two local papers. This proposal 
was negatived, and the Committee’s recommendation that adver- 
tisements be inserted only in two local papers was carried. We are 
sorry that we cannot aid the Borough Council in its efforts to prevent 
a wide diffusion of this piece of information regarding work open 
to tender. 


Plant for Sale.—The Sheffield Corporation Tramways 
Committee is offering certain steam and electric generating plant, 
&c., at Kelham Island: power station, for sale. Some particulars 
appear in an “ Official Notice” this week. 


“ Metalik’’ Lamps.—Messrs. G. M. Boppy & Co., of 
15, Gray’s Inn Road, W.C., and Newington Works, Liverpool, state 
that several improvements have recently been introduced into 
their metal-filament lamps, which are now made of low candle- 
power, and have been further reduced in price. 


LIGHTING and POWER NOTES. 


Aberdeen.—The Corporation decided last year to carry 
high-tension and low-tension cables into Woodside, Bucksburn and 
Stoneywood, with a view to supplying current to customers in those 
districts. The encouragement received in respect of the number of 
actual and prospective customers is stated to besuch as to fully 
justify the decision. A supply of electricity is now available in 
the Bucksburn and Woodside districts, the supply being alternating 
current—single-phase, 250 volts for lighting, and three-phase, 400 
volts for power purposes. From the transforming sub-station at 
Bucksburn the high-tension cable has been extended to Stoney- 
wood for the wireless telegraph station which is being erected there 
by the Admiralty; and from the same point low-tension supply 
cables have been laid northward as far as the terminus of the 
suburban tramway line at Bankhead, and southward to the fountain 
at Woodside, As to the demand for current for lighting purposes, 
the indications are that it will be good throughout the districts. 
All the cable-laying work has been carried out by the Corporation 
electricity under the supervision of Mr. J. A. Bell, the 
Corporation electrical engineer. 


Acton.—The Council has passed the following resolu- 
tion :— That subject to the clerk receiving a letter from the Met- 
ropolitan Supply Oo., that it will regard its offer of November 3rd 
last, and the Council’s acceptance of it, as a binding agreement, 
the electrical engineer immediately prepare the electric arc 
street lamps in the specified roads and have the same ready for 
use and again light such roads with electric light on and from July 
ist next.” A number of tradesmen have objected to the proposal 
to raise the price of energy by 50 per cent. to 6d. per unit. They 
ask that, as the light from shop windows helps to illuminate the 
streets, energy be supplied to shops at the former rate of 4d. 
per unit. They further say that unless they obtain this concession 
they will consider the advisability of using gas. 


Aldershot.—The U.D.C. has decided to apply to the 
L.G.B. for a loan of £1,000 for mains extensions. 


Auchlochan.—Electric power applied to farm uses is 
shown at the mixed farm of Auchlochan, in the Westof Scotland. 
A turbine is set in the valley by the small river Nethan, and this 
gives power for the farm offices and the lighting of the steading 
and the farmhouse. Power for grain hoisting, hay chaffing, oats 
threshing, &c., is furnished from this source. 


Beckenham.—The subject, of the period of the wiring 
agreement in cases where houses or other premises are free-wire 
came before the Council again on Monday night, and it was decided 
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that in all future cases of wiring agreements with the owners of 
property, the period of the agreement be five years, subject to deter- 
mination on sale. The period originally was 10 years. The 
Chairman of the Electricity Committee has brought forward pro- 
posals that tbe Council should free wire and provide current in 
certain cases for a fixed sum per lamp per annum, and that it 


should provide a less expensive form of wiring. The matter has — 


been adjourned for a fortnight pending the reply by the B. of T. to 


questions by the clerk to the Council on a legal point arising out 


of the proposals. . 

Belfast.— Additional lighting is to be carried out at 
Messrs. Hughes’ bakery, which will involve a considerable exten- 
sion of the mains. 


Bexhill.—Mr. R. H. Bicknell, M.LC.E., held an inquiry 
on Tuesday respecting the application of the Council to borrow £220 
for mechanical stoker, and £1,900 for condenser and cooling tower. 
The town clerk reminded the Inspector that on his last visit in 


April, 1905, which was followed by special investigation by L.G.B. - 


into the position of the undertaking, there was debit balance on 
revenue account of £2,092. That had been wiped out, and at the end 
of March, 1909, there was credit balance of £726, and £466 had been 
set aside for depreciation. The Inspector expressed a hope that 
the depreciation fund would be increased. The Board did not regard 
repayment of loans as depreciation at all. The Council were now 
taking the right line in putting aside out of profits as much 
as they could to replace worn-out machinery and buildings. 
The Town Olerk: We are doing more for depreciation than the 
majority of Corporations throughout the country. The Inspector: 
You may lay that flattering unction to your soul. I think that is 
true, but it is nevertheless a fact that very strong pressure is being 
put on other Corporations. 


Brighton.—The B. of G. has accepted the terms of the 
T.C. for the supply of energy for driving the machinery at the 
Workhouse by electricity in lieu of steam. Electricity will effect 
a saving of ‘£85 a year, and the T.C. will grant a special sliding 
tariff for current for lighting, which will effect a saving of 13 per 
cent. per annum. 


Broughty Ferry.—The Electricity Committee is con- 
sidering a recommendation to install fuse-boxes throughout the 
whole of the feeders and distributors in the town; the estimated 
cost for 60 boxes is £700. 


Colechester.—The gross profit of the Corporation elec- 
tricity undertaking for the past year was £6,148, and after pro- 
viding for fixed charges, a net profit of £247 remained, which was 
transferred to the depreciation account. The working of the Cor- 
poration tramways for the year showed a deficit of £3,300. 
The corresponding deficit for 1907-8 was £2,289, so that 
the past year’s working was £1,011 worse than that of the 
preceding 12 months. - : 


Continental Notes.—Avsrria.—A case which recalls 
the amenities between the electric lighting companies at Vienna 
and the municipal council a few years ago is now in progress at 
Buda-Pesth, although the former ultimately ended with the pur- 
chase by the town council of the undertakings of the supply works 
by agreement, At Vienna municipal jealousy and rivalry played 
a part in the programme, but this stage has not yet been reached 
in the Hungarian capital, where the inconsiderate action of the 
Buda-Perth and Hungarian Electricity Companies towards con- 
sumers, it is said, is to be rendered impossible by the establish- 
ment of municipal works at an estimated expenditure of £416,000. 
Apparently the charges made by the two companies are excessive, 
in the opinion of the town council, although this is rather a 
strange fact to be discovered at the late date of two years from 
the period when the undertakings become purchasable by the city. 
At any rate, it is reported from Buda-Pesth that the expropriation 


_ of the. companies appears out of the question, as the agreement 


between them and the city provides for the payment by the latter 
of 75 per cent, in excess of the estimated value, The municipal 
scheme, which is also associated with a proposal to acquire the local 
electric tramways, consequently promises to resemble the prece- 
dent of Vienna, where the squeezing process adopted by the muni- 
cipal council eventually accomplished the object in view. 
Gmrmuany.—A company has recently been formed at Heeger- 
muhle, with a capital of £100,000 and the title Die Markische Elek- 
tricitaits Gesellschaft, to establish a large central electricity 
generating station at Heegermuhle (Brandenburg) for the supply 
of energy for lighting and power purposes in the Barnim and 
Tamplin districts of Germany. The Allgemeine Elektricitits 
Gesellschaft, of Berlin, is interested in the new undertaking. 


Coventry.—The annual accounts of the electricity under- 
taking show a net profit of £3,765 for the year. It is proposed to 
pay £1,000 to the general district fund in relief of the rates, £2,598 


‘to the reserve fund, to transfer that fund to capital account in 


order to meet certain capital expenses so as to obviate the neces- 
sity of raising Joans, and to carry forward to next year's revenue 
the balance of £1,670. 


Darwen.—The T.C. has, on the recommendation of the 
Weaving Class Committee, decided to purchase a 15-H.P. electric 
motor for the municipal weaving shed, and to dispose of the 
present motor, 


Dablin.—Mr, P, 0. Cowen, L.G.B. Inspector, opened an 
inquiry on 2ist inst, into an application of the Corporation for 
sanction for a loan of £100,705 to complete the electric lighting 
of the city, 


‘and mediam pressure supplied both power and light 


Ecuador.—The Registro of March 19th publishes gy 
agreement, under the terms of which Senor Emilio Estrada ig 
granted a concession to utilise the waters of the River Chimho, ats 
point situated about six, miles from Bucay, with the object of 
generating electric power, which will be conveyed through cop, 
ductors to the town of Guayaquil for industrial and tractigg 
purposes. 

Exeter.—The report of the electrical engineer, Mr. H, D, 
Monro, on the working of the electricity undertaking for the year 
ending March 3lst, shows that the total units were 1,370,998 
—an increase of 62,600 over the previous year. The increases were: 
for tramways, 6 per cent.; for general lighting, 4 per cent.; fop 
power, 12 per cent. ; and for public lighting, 2 per cent. The outpnt 
for new consumers is at present being balanced bv the savings made 
by existing consumers through the use of metallic-filament lamps, 
The increased supply has been given without any increagg 
in the total expenses, An extra charge of £250 for income. 
tax, &c., bas been balanced by a reduction in the coal bill, 
£50 of which is due to lower prices and the rest to 
improved economies at the power station. About £200 for 
meters in excess of loans sanctioned and for minor additions at 
the power station and the sub-stations, have been paid out of 


. current revenue, and this expenditure also has been balanced by 


economies in other directions. The reduced rates of charge, which 
have been in force for three-quarters of the year, have decreased the 
revenue by over £1,000, but the actual receipts are only some 
£400 less than in the preceding year, and the net result igg 
surplus of over £2,000. The Committee has recorded its 
appreciation of the excellent services of the electrical engineer 
and his staff. 


Falkirk.—The Corporation electricity department is 


reducing its charges for current for power purposes. 


Fife.-—Much progress has been made at Rosyth Naval 
Base; the contractors are considering the advisability of utilising 
electric cranes in view of their greater expedition. 


Heston and ts!eworth.—A Sub-Committee has reported 
to the U.D.C. that it has examined the Twickenham and Barnes 
electricity works, with a view to finding a cure for the smoke 
nuisance at their own works, and it recommends the use of a 
Babcock & Wilcox mechanical chain-grate stoker, which covld be 
fixed for £310, and also the use of bitumioous slack coal. It was 
found at Barnes that the use of this form of coal effected a saving 
of 20 per cent. The Council has adopted the recommendation, and 
accepted the tender of Phillips & Co. for the specified coal at 
12s. 5d. per ton delivered at the works. As the tenders for laying 
a new feeder cable to Hounslow were considerably in excess of the 
estimate, the engineer has been instructed to obtain his own labour 
and carry out the work. . 


Hoylake and West Kirby.—It is intended to hold an 
electrical exhibition at’ Hoylake and West Kirby in the autumn, 
Extensions are being made to the system in all directions. In the 
report for the year ended March 31st, 1909. it is stated that the 
revenue was £8,083, with a net profit of £567. 


India.—The Indian Textile Journal reports that an 
electric lighting scheme, prepared by the electrical advisor to the 
Government of India, has been accepted by the authorities for the 
lighting of Shillong. Power will be obtained from waterfall in 
the neighbourhood of Shillong, and the scheme provides for effective 
street lighting, and also for the supply of energy to Government 
offices and private residences. The total cost of the installation 
has been estimated at Re. 1,75,000. 

According to the Indian and Eastern Engineer, the Municipal 
Committee of Simla purpose shortly considering the matter of 
applying tothe Punjab Government for a licence under the Indian 
Electricity Act, with a view, eventually, to taking over and work- 
ing the system of electric supply when the hydro-electric installa- 


tion at Basantpur, in the Nauti Khud, has been completed. ~ 


“There is ample time for the consideration of the question, a8 
the preliminary work in connection with the installation has 


' only recent)y been begun, and it will take at least two years to 


complete it.” 


Liandudno.—At last week’s meeting of the U.D.. 
reports were presented by the gas engineer (Mr. Stephenson) and 
the electrical engineer (Mr. Morton) with reference to a test of 
lighting systems which are in operation on the Promenade. A 
number of self-intensifying gas lamps and a number of flame are 
electric lamps have been in use for several weeks, with a view to 
the respective merits of the two systems being tested side by side. 
The gas lamps cost 0°93d. per hour, and the electric lamps 0 90d. 

er hour. 
" The U.D.C. has received from the L.G.B. sanction to a loan of 


* £2,450 for additional plant at the electricity works. 


Littleborough.—The Rochdale T.C. has decided to 
supply electricity in bulk to the U.D.C. at 10 per cent. over the 
cost price of generation. None of the electricity is to be supplied 
by the U.D.C. at less than the price in Rochdale, either for lighting 
or power. 

Lochgelly.—The electrical plant and equipment now 
completed at Lochgelly, in Fife, is stated by a correspondent to be 
the most modern applied to any colliery in Fifeshire. There are 
10 pits, covering an area of about 16 square miles, Until the end 
of fast year numerous isolated continuout-current plants of low 
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direct coupled to generators, and the remainder of low-speed 
horizontal engines connected to generators by belt drives. After 
consultation with experts the directors of these collieries decided 
to do away with the method of scattered plants, and to generate in 
bulk at high pressure at a convenient centre and distribute to the 
several consuming points. The advantages gained by the adoption 
ef this method are :—Better load factor, greater efficiency, greater 
flexibility, and the ability to transmit power easily to any part of 
the field as occasion demanded ; economy in raising the whole of 
the steam required at a washery where dross and gum are avail- 
able; economy in labour, reducing the number of chargemen and 
attendants; economy in the more efficient supervision ; extensions 
simplified and less costly. Now that the central system is adopted 
it is calculated that with regard to the outlay it might be taken 
that the generating costs, plus the capital charges—namely, interest 
on capital, and sinking fund to redeem the capital in 20 years— 
would enable the company to deliver electrical energy at any 
point in the coalfield for something Jess than 0°3d. per Board of 
Trade unit. With an increased load the cost per unit would be 
even cheaner, owing to the fact that much of the capital expendi- 
ture already incurred really belonged to these possible and probable 
extensions in connection with the Lochgelly collieries. 


London.—Is_ineton.—The electricity account for the 
year ending March 31st last shows a surplus of £4,263. The receipts 
amounted to £52,244, of which £15,734 was for public lighting. 
On the other side the cost of generation was £16,693, and of dis- 
tribution £2,034. General expenses absorbed £6,084, while rents, 


‘yates and taxes accounted for £1,830. Altogether there was 


£25,752 excess of income over working expenditure. The reserve 
fund on March 31st amounted to £18,758, while the loans out- 
standing on the same date were put at £415,554. ; 

Hackxney.—Mains are to be laid at.a cost of £1,156. 

MaznyutEesonr.—At the meeting of the B.C. on June 17th, it was 
stated that Mr. Seabrook had taken up his duties, and the Electric 
Supply Committee had approved a scheme submitted by him for the 
future management of the undertaking. The statement of accounts 
for the year ended March 31st last, which will shortly be issued, 
will show, the Committee states, a better return than was antici- 
pated. While the Committee does not recommend any alteration 
in the existing tariff at present, it may during the ensuing year 
consider further optional but practically equivalent tariffs. 

Stoxm Ngewineton.—A distributor cable is to be laid in Queen 
Elizabeth’s Walk at a cost of £170. 

Bartprsea.—The Finance Committee has recommended that the 
secretary to the joint electric supply conference be informed that 
at present the Council “ cannot see that any good purpose would be 
served so far as they are concerned ” by joining in the conference. 


Maghera (Ireland).—The subscribers to the proposed 
public electric lighting echeme have approved an agreement with Mr. 
John Millar for the erection of poles, brackets, street lamps, cables, 
&c., in connection with the supply to the premises of the subscribers. 


Manchester.—In its report for the year ending 
March 31st, the Electricity Committee points out that the receipts 
for sales of energy amounted to £361,116, and other items of income 
representing £6,124 brought the total to £367,240, as against 
£384,602 for the preceding year. The working expenditure (in- 
cluding the provision in the year 1908 of £40,000, and in the year 
1909 of £21,495 for future renewals) was £205,534, as compared 
with £219,358, so that the balance of profit for the past year was 
£161,706, and £165,244 for the year which ended in March, 1908. 
There was a net surplus of £12,000 (against £19,543 last year), 
which was handed over to the city fund in aid: of the rates, The 
reserve fund at the beginning of the financial year stood at £13,854, 
and the balance to next year is £6,358. Owing to the depression 
in trade, the number of distributing stations put down on con- 
sumers’ premises for the purposes of power supplies, fell consider- 


ably below the number in the preceding year. Over 14 miles of . 


new street mains have been laid during the year. The total output 
of electricity from the three generating stations during the past 
12 months amounted to 88,766,232 units, as compared with 
82,752,989 units in the previous year, an increase of 7'27 per cent. 
The quantity measured and accounted for during the same time 
was 73,715,884 units, showing a difference of 15,050,348 units, or 
16°96 per cent., being the quantity used in distribution or otherwise 
not accounted for. 


Market Harborough.—The B. of T. has granted the 
agg a further extension of a year for carrying out the E.L. 
order, 


Merthyr Tydfil.—The T.C. has accepted the tender for 
the Electric Traction Co. for the public lighting of the district 
between the lower end of the borough and the southern end, at 
£240 per annum. “The Gas Co.;tendered at £244 4s, 


Newton-in-Makerfield.—The B. of T. has refused the 
application of the U.D.C. for an extension of a year for carrying 
out the E.L. order; the latter is to be revoked forthwith. 


Petersfield.—The U.D.C. has abandoned the idea of 
applying for a prov. order for electric lighting this year. 


Plymouth.—By 19 votes to 12 the B.C. has resolved to 
eletitricity for gas at the Regetit Street Sclicol, at a cost 
0) 

The sent of the electricity undertaking has been increased 
trot £2,000 &4,500, 


Shrewsbury.—The T.C. is applying to the L.G.B. for 
sanction to borrow £10,000 for the development of the electric light 
undertaking. 

Southampton—A L.G.B. inquiry was held on 
Wednesday into the application of the T.C. for a loan of £3,000 for 


E.L. purposes, 
The T.O. has arranged to supply energy to the London and 


. South-Western Railway Co. for the docks at 1jd. per unit, ona 


minimum consumption of 400,000 and not more than 500,000 units 
per annum, on condition that the supply is a day load and is 
partially discontinued during the months of December and 
January. 

Southgate.—The D.C. has considered the representa- 
tions of the local Ratepayers’ Association as to the supply of 
electricity in bulk, and has resolved that the circumstances affecting 
the supply and distribution in Southgate justify the decision of the 
Council to transfer its provisional order to the North Metropolitan 
Electric Power Co. The Association communicated with the Board 
of Trade, and this authority felt that under all the circumstances 
the parties to the agreement and the objectors should meet at the 
Board’s offices in order that the matter might be fully dealt with. 
Fie’ mentine has just taken place, but the result has not yet been 

ivulged. 


U.8.A.—A telegram from Denver, Colorado, states that 
a tremendous explosion occurred on the 9th inst. at the city 
electric power station. Great damage was done to the plant. 
Three persons were killed, and the entire city was plunged in dark- 
ness for many hours. 


West Ham.—aAn agreement has beep come to in regard 
to a supply for power to the Traders’ Lum Lo., of Chargeable 
Lane, Plaistow. They are to take a minimum of 12,000 units per 
annum. 


Weymouth.—At the close of the financial year the 
Electricity Department had 369 consumers, an increase of 48 on 
last year, the lamps connected being 27,358 (33-watt), an increase 
of 3,465. The units increased by 34,636. The gross receipts were 
£6,210, and the expenditure £2,839, financial charges were £3,270, 
and the net surplus was £102, against a deficiency of £98 last year, 
and one of £895 in the preceding year. 


Woed Green.—Abont five years ago the Wood Green 
Urban District Council, which is now aspiring to become a 
municipal borough, considered a comprehensive scheme for 
generating and distributing electricity, and for this purpose it was 
decided to borrow a sum of between £40,000 and £50,000. The 
necessary application was duly made to the Local Government 
Board, who refused to sanction the loan. For some time now the 
Council has reconsidered: the whole situation with a view to 
deciding what it should do with its provisional order, The only 
alternatives were:—(1) Should it be ueed for distributing a bulk 
supply ? (2) Should it be handed over to the North Metropolitan 
Co.? (8) Should it be allowed to lapse? Special meetings 
of the Council have been held in camera, and it has now definitely 
decided not to erect a generating station, but to take a snpply of 
energy in bulk from the company on approved terms subject to a 
satisfactory agreement being arrived at. The Council is advised 
by its consulting engineers (Messrs. May & Hawes) that the modified 
scheme will require a minimum of 450 private consumers only to 
ensure a profit after payment of working and maintenance expenses 
and capital charges, : 


TRAMWAY and RAILWAY NOTES. 


Australia.—Victor1a.—The Australian Mining and 
Engineering Review states that the Parliamentary Standing Com- 
mittee, Victoria, to which gr ae for new lines are first. sub- 
mitted, have recently been ering the question of operating 
short branch lines electrically, “At present the Committee 
frequently reports adversely on new lines, because the return 
would not justify the heavy initial expenditure on track formation, 
&c., for the heavy steam rolling stock. Certainly it would be 
possible to lay down a single-track narrow-gauge line, sufficient to 
cope with a light passenger and goods traffic, and operate same 
more economically than under present conditions.” 


Blackburn and Padi ham.—Rishton Council has approved 
of the memorial to the B. of T. for a revival and extension of the 
Blackburn, Whalley and Padiham Light Railways Order. Great 
Harwood has followed a similar course, adding that unless work is 
commenced during the period granted by the order, further 
extensions of time should not be granted. 


British Columbia,—The construction of 100 miles of 
electric railway—tapping the principal fruit growing centres on 
both sides of Okanagan Lake, B C.—is to be started shortly. It is 
anticipated that the line will be completed within 18 months, 
The proposed electric system would cofinect up with the Cafddian 
Pacific Railway and Great Northern Railway, at the northerh and 
southert extremitivs of Lalte Okanagan, 

(Continued on page 1062,) 
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. ELECTRIC POWER AT MESSRS. CASSELL & CO.'S PRINTING WORKS. 


It is many years since the owners of the historic works at La 
Belle Sauvage first adopted electricity for driving a portion of 
their machinery, but it is only quite recently that the whole 
of the works have been elestrified and the steam engines 
and gas engines finally shut dewn. As in several other old 
printing works in the City, a beam engine formed part of 
the steam plant, and this had been used for driving a portion 
of the works for upwards of 50 years. 

One of the first machines to be electrically driven was a large 
Hoe rotary press, for which a “ Bullock” set was installed 
some 12 years ago by Messrs. Bergtheil & Young. The 
armature of this machine is of special construction, so 


arranged that sections can be put in series or parallel for the . 


purpose of speed variation.. A special form of drum con- 
controller is used in conjanction with the motor, which can 
be stopped by means of push-buttons fixed in several 
positions on the machine. 

The next portion of the works to be equipped was what is 
called the magazine department, in which snch well-known 
periodicals as the Qyver and Cassell’s Magazine have for years 
been produced. ‘This room contains a Cotterell rotary press, 
a battery of guillotines, automatic folding machines, gather- 
ing and gluing machines, hydraulic presses, &c., necessary 
for the complete production of magazine work. The method 
originally adopted for this department was that of group 
driving, the advantages of the individual drive not then 
being fully. appreciated. In course of time the motors 
became somewhat overloaded, and the economical results of 
electric driving left much to be desired, necessitating some 
rearrangement of the system. A gas engine was meanwhile 
installed to relieve the motors of some of the work. 

After considering several proposed schemes of rearrange- 
ment, Messrs. Cassell & Co. decided to engage an expert to 
advise them as to the best method to adopt, and Mr. Frank 
Broadbent, who has specialised in-the electrical equipment 
of printing works, was called in to report on the matter. 
He advised the shutting down altogether of the gas engine 
which drove a portion of the department, turning out 
the then existing motors, and substituting a system of indi- 
vidual driving. This scheme involved the usé of about 25 
motors in place of the half-dozen or so and the gas engine 
which were then in use. Some of the smaller machines, 
such as the folders and stitching machines, were still driven 
in small groups, but the printing machines themselves were 
fitted each with its own motor and controlling gear, all 
speed control being obtained by means of shunt regulation. 
Wherever possible, the motors were placed on the floor at the 
end of the machine, the starting gear being fixed on the 
side frame near the operator’s hand. In some cases, where 
convenient positions could not be found either on the floor 
or on the machines for the motor and switchgear, the motors 
were inverted and fixed on the ceiling, driving down to the 
machine by belt, the starting gear being fixed on hanging 
brackets from the joists. This arrangement is shown in 
fig.1. The starting gear, owing to exaggerated perspective, 


looks rather high in the photograph, but it is really ata — 


convenient height for the layer-on, viz., about shoulder 
height. 
he effect of this alteration from group to individual 
driving was a saving representing about 25 per cent. of the 
previous consumption, in addition to the elimination of all 
costs.of upkeep of the gas engine, belting, and shafting, and 
the labour attaching to these items. ; 
The other portions of the works were not immediately 
electrified, but from time to time as new machines were 
brought in electric motors were fitted to them, and fig. 2 
shows one of these, a Victoria platen, driven by a small 
motor fixed under the table, driving by belt running over a 
small jockey pulley on to the fly-wheel of the machine. A 
combined starting and regulating switch is also fixed under 
the table just above the motor. These machines turn out 
the beautiful three-colour work for which Messrs. Cassell and 
Co.'s publications are so noted—such. ‘as, ‘for example, the 
charming plates in the Feathered World and the « Netaral 


History of Birds,” and those exquisite works of art, “The 
Nation’s Pictures.” 

As in other printing works where electricity is once put 
down on really up-to-date lines, the advantages proved so 


_ great that the directors finally decided to electrify the 


whole of the works and shut down the steam plant altogether, 
and the question arose whether or not current should be 
generated on site, say, by means of a suction gas plant, or 
purchased from the public supply company. 

In view of the possibility of substantial reductions being 
made in the near future in the cost of electricity from 
public supply, owing to the rapidly-increasing proportion of 


_ the power load, Mr. Broadbent advised that power should 
_ be taken from a public supply in the first instance, if suit- 


able terms could be made with the supply authorities, 


- Eventually satisfactory terms were come to with the City of 


London Electric Supply Co., who agreed to bring into the , 
building two quite independent sets of supply mains at two 
different points of the building; that is to say, there is a 
duplicate supply at two separate points (four services in all) 
so that in the event of a breakdown of one service the works 
can be changed over to the other by means of a change- 
over switch. Usually both services are in use, one for each 
half of the works. 

The mains at each point after passing the Supply Co.'s 
meters are led into the common terminals of a change-over 
switch, thence through main switch-fuses to cast-iron dis- 
tributing boxes, containing switch-fuses for each pair of 
mains leading therefrom. As the supply is at 400 volts, 
the distributing boxes are so arranged that it is not possible 
to open both doors at once ; that is to say, only one pole of 
the circuit can be exposed at a time. The switch fuses are 
of such a type that it is impossible for an attendant to touch 
a live terminal in the ordinary handling of the fuses, so that 
no shock can possibly be obtained, except wilfully. 

Each department is provided with its own distributing 
box, and alongside each box a mercury meter is fixed, so 
that the consumption in each department is continually 
recorded. Fixed above each distributing box is a dead-beat 
moving-coil ammeter with multiple-contact switch, per- 
mitting of the ammeter being connected in series with any 
of the fuses leading to the motors. In this way the engi- 
neers can check the current taken by any motor at any time ‘ 
without stopping the machines or interfering with them in 
any way. 

Careful records are kept, and any unusual variation is 
noted and the cause inquired into. The engineers have 
found this arrangement to be very useful, as they know at 
once when any machine is taking too much power either due 
to belt slip, too much pressure on the bearings, or some want 
of adjustment, and there is no doubt that the low cost of 
upkeep and freedom from serious breakdown is largely due 
to this arrangement, for the old adage, “A stitch in time 
saves nine,” is just as true in the engineering world as in 
any other department of life. 

Fig. 8 shows two departmental distributing boxes with 
their feeder switches and meters. One example, among 
many which might be cited, will serve to illustrate one of | 


-the advantages of being able to see, by means of an ammeter, 


just what a machine is doing. A Martini folder had always 
given considerable trouble, and was continually breaking its 
belt and getting out of adjustment when driven from the 
shafting. It was naturally assumed that the belt was too 
narrow, but it was not possible to use a wider one. As soon 
as an electric motor was fitted to the machine, the ammeter 
showed at once that the machine was out of balance and 
insufficiently fly-wheeled, the power fluctuating between very 
wide limits. This was remedied, and there is now not a 
better running machine in the place. 

_ In an old-established works of this nature, there are many 
problems to be considered which do not crop up in a new 
works, where the conditions can to some extent be made to 
suit the electric scheme. In an existing works the electrical 
details have frequently to be designed to fit in with the 
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existing arrangements, and the idiosyncrasies of the machine- 
minders, as well as the machines themselves, have to be to 
some extent studied. The positions of the machines, the 
space available for motors and electrical equipments, and the 
necessity of preserving the continuity of work, together with 


Rev. 


Fig, 1.—‘“ Summit” Macuing Driven sy FROM INVERTED 
Motor on CEILING. 


maintaining the recognised methods. of working are. all 
points which, to some extent, handicap the designer of the 
electrical scheme. 

Fig. 4 serves to illustrate one of the many problems 
which have to be met. This illustration shows a double- 


Elec.Rev 


Fig, 2.—Vicrorra Poatan Driven By Bettep Motor witu 
JockEy 


feeder. machine in. which it is essential for the press to be 
started and stoppcd by either of the two operators working at 
opposite sides of the machine. Another requirement is 
that when the machine is stopped, the brake shall be 
applied to it. The original mechanizal method of working 


was by means of the brake lever marked A in the 
illustration. This lever is provided with a handle on 
both sides of the machine, and served not only to throw the 
belt from the fast to the loose pulley, and wice versd, but to 
apply the brake to the fast pulley when the belt was thrown 
over on to the loose pulley. In order that the operators 
should not need to change their ordinary method of working, 
which is a matter of some importance under certain con- 


Fia. 3.—Two DistripuTion Boarps, D.P. SWITCHES, 
Motor STARTER AND D.P. SwitTcH. 


ditions, the brake lever was retained to operate the elec- 
trical control gear. The belt striker forks were removed 
and the motor geared direct to the driving shaft. A 
specially shaped cam, lettered B in the illustration, was 


Fic. NEwsPaPER MacHINE CONTROLLED 
BY THE Brake LEVER. 


fixed on the brake rod and so arranged as to operate a press 
button when the starting handle was moved to and fro. To 
start the machine the brake lever is pulled over in the 
ordinary way, c.using the cam to depress the push, which 
closes the circuit of an automatic solenoid starter, the brake 
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being lifted mechanically as before. To stop the machine 
the starting lever is pushed in the other direction, opening 
the solenoid circuit and applying the brake. By this means 
the machine can be “inched” at will, that is to say, the 


forme can be moved an inch or less at a time, exactly in th> 
same way as was previously done by striking the belt on and 
cff the pulleys, The switch c is an emergency switch for 


4, Pilot or “inching” switch for layer-on ; B, Emergency stopping switch 
or taker-off. 


6.—WorRkING Sipe or A “ PERFECTER.” 


stopping the machine; when this is in the “ off ” position 
the machines cannotibe started. This machine, which is used 
for newspaper work, was one of the first three to be elec- 


Fic. 5.—GNERAL VIEW OF Macuine Room, sHOWING AvToMaTIC SIARTING SWITCHES AND SPEED CONTROLLERS 
ON THE 


trically equipped in the main machine room, and the solenoid 
automatic control was found to be so convenient that it wag 
eventually adopted throughout when the remainder of the 
works was equipped. 


A general view of the main machine room is given in fig. 5, 
the solenoid automatic switches and speed regulators beiny 
clearly shown attached to both sides of the stanchions sup- 
porting the gallery (one of the switch panels is indicated br 
a+). Below each of the solenoid equipments is a shunt 
regulator with detachable handle, permitting of the speed 
of any machine being set by the overseers. It will be 
observed from this that the whole of the starting and con- 
trolling gear are placed in positions which permit of their 
being easily got at for cleaning purposes, instead of being 
tucked away in more or Jess inaccessible positions in the 
machine frames. 

One of the disadvantages of the ordinary solenoid starting 


Fia. 7.—Drivina oF Two 


equipment, as usually fitted, is that it is self-starting. In 
the event of a failure of supply, caused by the blowing of a 
fuse or any other interruption of the circuit,ithe automatic 


slenoid 
it wag 
of the 
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Total Storage . 
Max. load Total No. an 
. Year of uency | capacity battery, Private Public 
Place. Supply Authority. Engineer. of supply. and capital * * of pr 
{ | | 2 
| 
1 ABERDEEN Aberdeen Corporation | 1894 | J. Alex. Bell .. |220,280& 440 4,610 3,147 420 Kw. | £822,344 | 4,888 Kw. (3]0arc,-71 cbn.| 652=: 
D.C., tr. iy 
2 ABERYSTWYTH Chiswick gl Supply | 1895 | E.P. Perkins .. 290 & 440 Bincet 420 220 74 Kw. re 480.5 kw. | 29 arc, 8mtl. | 25 4.1 
Corporat Ltd 
3 ACCRINCTON . Accrington Corporation .. | 1900 | Harold Gray .. | 230& Jog Direct .. 1,£88 1,228 160 KW. £71,644 90 KW. | 18 a 60 | 241= 
tr. mtl. 
4 ACTON ..- _ .. | Acton Urban District Council*; 1905 | J. Martin Blair | 280 & 460 | Direct .. : 920* 332 1,000 a.H.| £66,647 919 KW. (64 arc, 128 cbn.| 67=2 
| (mtr.-gen. 
5 ALDERLEY pce AND | Alderley & Wilmslow Electric 1€99 | Cuthbert W. 210 & 420 | Direct 242 129.3 33.6 Kw. £46,315 470 KW. | 1cbn., 243 N.| 14=4 
LMSLOW Supply Ltd. Bentley | 
6 ALDERSHOT Urban District | 1902 | F. Garside ..{ 210 &420 | Direct 440 199 150 4. £27,975 | 428Kw. |19 44 mtl.,| 31=7 
Coun | 
7 ALLOA .. .. | Alloa Corporation .. 1902 | J. W. Napier 220 & 440 Direct 98°5 270 a. £9,500 265Kw. | oe | 
8 ALNWICK Electricity | 1902 | J.W. 230 & 460 Direct .. 150 130 285 Kw. 95 
upply Co., T 
9 ALTRINCHAM & DIST. ‘Blestric Supply 1895 | Gev. H. Faweus 100 80, 1-ph. 720 447 £66,110 | 2,020 Kw 20=7: 
10 ASCOT. SUNNINGDALE | Ascot District Gas and| 1907 | A.E. Brooks .. | 220 & 440 | Direct 100 20 57 Ew. ra 104 KW. ee 
E Electricity Committee | | | 
11 ASHTON-U-LYNE Ashton Corporation .._.. | 1899 | N.Appelbee .. 240 & 490 Direct ..| 1,760 1,273 £64,662 | 836 Kw. 96 are, 180 ine, 
tr. 20 mtl. 
NOR AN Aston Manor Corporation .. | 1903 | R. Foster .. | 280 & 460 | Direct and 665 1,536 lg. £150,000 | 1,095 Kw. |19arc,34cbn.,| 3690.5 
ERDINGTON tr. 550* 349 tr. 6mtl. 
13 ATHERTON Atherton Urban Dist. Council*; 1903 | Chas. T. Astbury A.C., 2-ph. 800* £10,000 101 Kw. | 12arc | 20=1% 
} D.C. irect 
14 AYR .. | Ayr Corporetion -- | 1896 | Roland Marshall |100 & 200a.c., 60—, 1-ph.,! 1,325 794 100 Kw. £99,221 1,678 Kw. 79=2' 
| 250 &500p.c. direct | mtl.,6 N. 
15 BANBURY os .. | Banbury & District Electric | 1908 | Arthur J. Wray & 460 © Direct | 662 220 100 Kw. re 298 Kw. a 32=24 
Supply Co., Ltd | | 
16 BANGOR (WALES) Bangor Corporation .. | 1900 | P.F. White .. | 2004400 Direct 440 210 | SiKW. | £29,732 | 420KW. 22=10 
| | 
17. BARKING | Barking Urban District | 1899 | H.L. Howard .. | 280 & 460 | Direct 1,010 478 £60,000 | 461 KW. |19 are, ine.,| 64=49 
| Counei | 44 Nernst 
18 BARNES, » MOR TLAKE | Barnes Urban District Couneil 1901 | C. 8S. Davidson.. | 210 & 420 Direct | 970 | 470 800 Kw. £63,615 1,425 kw. |88mtl.,3877N. | 60=51 
ST SHEEN | | 
19 BARNSLEY .. Barnsley Corporation.. | 1900 | E. A. Barker 230 & 460, Direct .. | 1,325 | 845 150 Kw. £75,871 | 1,679 Kw. | 109 are 125 .. 
| tr. ' | | 
20 BARNSTAPLE -- . | Barnstaple Corporation | 1908 | J. W. Hadfield.. | 230 &460 Direct .. | 375 195 41.4 Kw. £31,600 525 Kw. wom, 78 cbn.| 26=70 
| | 3 mtl. 
. | 
21 BARROW-IN-FURNESS | Barrow-in-Furness Corporation| 1899 | H. R. Burnett .. | 220 & hag Direct | 1,525 | 884 800 KW. | £113,247 | 1,572 Kw. |78arc, 149 an, 152=7 
| tr. & N 
92 BATH ..- = Bath Corporation .. | 1890 | Francis Teague ey 1,900 1,072 850 KW. | £159,424 | 1,943 Kw. 194 are, 5 cbn. | 125=4 
D.C direct | 
293 BATLEY -- Batley Corporation . | 1903 | S. D. Jones 220 & 440 Direct .. | 850 580 90 KW. £43,657 526 Kw. 25 are, 50 ine. | 72=23 
| | | 
24 BECKENHAM .- Urban District 1900 | J. E. Tapper 400 I-ph. 1,300 706 | 500KW. | £129,000 | 1,784 KW. | 17 arc,34mtl. | 23=56 
ouncil | r. D.C. | 
25 BEDFORD Bedford Corporation .. | 1894 | R.W.L. Phillips | 1054210 60~,1-ph.} 360 | 560 £94,204 | 1,767 KW. | 17 are, 616 inc.) 187 
26 BELFAST .. | Belfast Corporation .. | 1895 | Thos. W. Bloxam | 220 & 440 Direct .. | 8,800 6,309 | 100 4. | £921,704 | 6,257 Kw. |4are.. | 46951 
| tr. | | 
97 BERWICK-UPON-TWEED Urban Electric Supply Co.,Ltd. 1903 | J. Hayward 240 & 480 Direct | 180 | 168 | 96.KWw. | £29,700 | 843 KW. | 17are,34mtl.,| 55=26 
ome | | Nernst 
28 BEXHILL-ON-SEA Bexhill Corporation .. .. | 1900 | W. T. Le Feuvre | 220&440 Direct 1,150 | 442 £61,000 | 1,177 Kw. cbn.,| 30=82 
| | or Ts. 20 atl. 
99 BEXLEY Bexley Urban District Council; 1903 | C. Mittelhausen 50—,1-ph. | 480 | 299 37 Kw. | £16,120* 283 Kw. je 6cbn., 110N.| 12=27 
tr. D.C. j 
30 BIRKDALE ‘ Birkdale District Electric | 1902 | H.Bentham .. | 280 _—_ Direct | 390 | 846 ae £37,080 906 Kw. | 4 are, 856 cbn.| 6=193 
Supply Co., Ltd. .. ee tr. | 
31 BIRKENHEAD Birkenhead Corporation 1896 | W. Wyld 230 & 460 Direct ..| 1,750 | 1,012 208 KW. | £144,000 | 2,851 Kw. | 6B are .. | 182=9 
approx. 
32 BIRMINCHAN. Birmingham Corporation 1891 | R. A. Chattock.. | .. | 19,008 | 1,150 KW. | £1,309,424 | 11,475 Kw. | 1,958= 
r. | 
33 BLACKBURN | Blackburn Corporation 1895 | P.P. Wheel- 110, 220 A.c., 30—, 1-ph., 4,918 2,600 245 KW. | £270,284 | 2,991 kw. | 207 ate 470 = 
| | wright |220&440p.c.*| & direct eb: HP. 
34 BLACKFOOL .. Blackpool Corporation 1893 | Charles Furness A.C.; l-ph.,| 4,450 2,584 | 175 Kw. | £201,000 | * 219 156=1,0 
500 D.c. irect | cbn., 262 N. 
35 BLYTH-& COWPEN, & | Northern Counties Electricity | 1902 | C. W. Fairweather) 230 & 460 Direct .. 500* 625 | 541 Kw. 
BEDLINCTONSHIRE Supyly Co., Lta | J. G. Lovely (Res ) 
36 BOLTON...  -- | Bolton Corporation 1894 | A. A. Day |100&2004.c.* 83—, 1-ph.,*| 7,600 £845,122 | 4,795 Kw. | ae (816=9,2 
| 280 & 460p.c. & direct | | 
37 BO'NESS... | National Electric Construction) 1905 | H.G. Young .. /.230& 460 Direct . 500 172 | 86.8Kw. | £35,000 | 500K. [S0are, 187 cbn.,| 50=335 
Co., Ltd. (for the Corporation) | 22 mtl., 1 N. 
38 BOOTLE .- | Boot je Corporation 1899 | T. 220 Direct 2,050 1,252 | 150 Kw. | £112,981 | 1,425 Kw. are ; ine 1,989 
| othier tr. | 654 8-c. 
39 BOURNEMOUTH .. | Bournemouth Corporation .. | 1902 I. Bulfin 550 Direct 1,200 1,000 £75,000* | | 132are | 
MOUTHPOGLE | Bournemouth & Poole Electric iss9 | E. Ll. Ingram .. /1006200a.c.* 100, 1-ph.,, 4,400 | 2,459 | 855 Kw. | £492,499 | 6,165Kw. | l12mtl. | 167=47 
Supply Co., Ltd. .. 250&500D.c. & direct | | | 
| | 
Bradford Corporation .. | 1889 | Thomas Roles .. |230&460p.c.,, Direct, &50|1,5004.c.| 6,884 |230Kw.lg.) £786,000 | 6,221 Kw. | 69arc,12cbn.| 1,510= 
2308400 4.c., =, 3-ph.* 250KW.tr.| “approx. | lap. (ex 
42 BRAY .. ays Bray Urban District Council 1892 | W.J.U.Sowter | 100 & 200 60—,1-ph.| 820 130 ap £17,000 883 kw. [33 = 
50 m 
43 BRECHIN North of Scotland Legend 1901 |Ernest Ames (res.)*) 240 & 480 | Direct 282 102.8 £34,074 404 kw. | 25lebn.,5N. | 21-186 
Light & Power Co., Ltd. 
44 BRIDGEND Urban District | 1908 | T. Thomas 200 60—, 2-ph. 800* 100 £7,286 147 Kw. arc, 368 8=30 
lounci | 
45 BRIDGWATER -- 1904 | Harold Walker.. | 230&460 Direct .. 200 70 49Kw.| £23,298 | 167 Kw. | 15 are, 184 10=21 1 
Supply ractionC >, | ine. 
46 BRIDLINCTON .. Bridlington Corporation’ a 1905 | ArthurJ. Beckett | 220 & 440 | Direct .. | 440 860 480 A.H. £35,000 552 Kw. 44 are, 116 cbn.,| 80=100 
| 307 mtl., 21 N. 
47 BRICHOUSE .- Brighouse Corporation 1898 | A. Aspinall .. 110 | Direct .. 70 55 22 KW. £4,674 184 Kw. ib 20=40 3 
Ws .. | Brighton Corporation 1891 | A. Wright (Cons.) | 115, 280, & | Direct* .. | 7,200 5,200 |400a.H.lg.| £780,645 a 872 arc, 543 | 413 = 
J. Christie (Man.) | 460 ; tr. 550 12004.H.tr ebn. 3,019 mtl.| 
49 BRISTOL.. | Bristol Corporation .. .. | 1898 H. Faraday 105 & 2104.c. 98—,1-ph.*| 9,050 5,942 70 KW. | £769,440 | 6,729 KW. | 698are, 9 cbn. |917=7,10 
Proctor |250 &500D.c. & direct 
50 BROMLEY (KENT) Light | 1898 | R.R. Barker .. 210 Direct .. 690 68 KW. | £190,374 | 1,975 Kw. | 45=112 
‘owe! = | 
51 BROUCHTY FERRY Broughty Ferry Corporation 1902 | J.L.Turnbull.. | 280&460 Direct .. 150 84 250 KW £18,858 | 4381 Kw. | 12 ene, ebn.,| 15=54 
52 BUCKINCHAM .. .. | Buckingham Electric Light | 1889 | T. Gillies (Man.) 220 Direct .. 70 40 About 66KW. | 2=14 
0. 
53 BUNCRANA Buncrana Electric Supply Co. | 1805 | John K.Swan.. | 285 &470 Direct 125 ee ee | 5 are, 30 cbn. | 55 u.P. 
54 BURCESS HILL.. -. | Burgess Hill & District 1906 | W. Simms ee 230 Direct 64 50 oe £4,000 83 KW. Sare, 19 ine., | 4=10 x. 
Electric Supply Co., Ltd. ! | 4 Nernst | 
55 BURNLEY Burnley Corporation .. | 1893 | Jas. E. Starkie.. |110,220& 440 Direct .. | 1,890 1,580 cI KW. lg.) £100,504 | 1,625KWw. | 3 are, 12 ebn. | 197=591 
tr. KW.tr : 
56 BURSLEM -. «+ | Burslem Corporation .. 1905 | Ashion Bremner | 220 & 440 | Direct 650 438 WOKW. | £83,444 489 Kw., 20 are, 40 ine. | 107=51E 
57 BURTON-CN-TRENT .. | Burton-on-Trent Corporation | 1894 | P.J. Pringle .. 100& 1-ph 710 504 Ig. £82,579 | 1,120Kw. | Lare 195=77' 
tr. D.c i 5 tr. 
58 BURY ‘LANCS.) Bury Corporation .. .. | 1896 | S.J. Watson 220 & 440 Direct 2,260 1,695 (154 Kw.lg £95,000 | 1,812 Kw. | 86 are, 18x2 275=2,02 
tr. 500 225 KW.tr.| ap,rox. | inc. 
59 BURY ST. EDMUNDS .. we! St. Edmunds Corpora- | 1900 | S. E. Day -- | 200& 400 = Direct . 220 200 60 Kw. £30,000 355 Kw. “ Le g2—180 
on mt 
60 BUXTON-. .. | Buxton Urban District Council) 1900 | W. J. Leeming.. 230 Direct 590 855 £44,997 80 are 
| 
61 CAMBORNE, REDR Urban Electric Supply Co.,| 192 | L.A.Hards .. | 240& 480 Direct 1,025 758 (200 Kw.lg.) £111,988 | 470 Kw. | 2 are, 220cbn./101=1,21 
AND ILLO Ltd. tr. 500 150 Kw. tr. 
62 CAMBRIDCE .. we Electric Supply | 1892 | R.C. Pierce .. 200 | 90—, 1-ph. | 2,000 650 . £125,914 | 1,787 Kw. | lare 50=179 
‘0. 
63 CAMBUSLANC .. | Lanark County Council | 1905 | A.J. Abraham.. 250 Direct .. 200 120 583 Kw. £16,291* 168 Kw. arc, 18=43 
| mtl., 
CANTERBURY .. .. | Canterbury Corporation .. | 1899 | C. A, Bilascheck | 220 & 440 ) Direct .. 900 447 66 Kw. £66,379 782 Kw. |I2are, 137 cbn.,| 74297 
| 497 mtl 
Cardiff Corporation .. ..| 1894 | ArthurEllis 400a.c.\40~,1-ph.,} |1,5604.c.| 2,688 | 850 KW. 
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No. and B.H.P.| No. and | Total con- |Percentage Units sold 
Private Public “ increase Price charged per during last 
; . of private of nections of ; System of charging. Remarks. 
ighting. lighting. ‘all kinds. | uring unit, pence. complete 
year. year. 
N 
1.888 Kw. |310arc,-71 cbn.| 652=8604 H.P./160=4,000 H.P.| 11,692 Kw. 8.9 Lg. &4 & 14; pb. lg.54&14; pr. | Max.dem.., flat rate, 5,104,086 sin. Supply extended into two counties. *Also 1 
24 & 1; tr. 1.18 (corp.), 23 ‘co.) cont. & special lg. 280 v., pr. 400 v. Data 81, 1908. 
80.5 kw. | 2Qare,8mtl. | Bur. .. | ee 501 KW. 2 dis. to lg. arc | Flatrate with dis. | 149,580 Data to Dee. 31,1908 .. 
| 3s. p.a. pr. 
90 KW. | 18 60 | 241-999 46=1,748 H.P.| 3,308 KW. 4 Bb. Ig. 8; pr. 3 | Flat with dis- | 2,972,612 | Lighting & traction. Data to Mar. $1, 1909 3 
mtl. | counts | 
919 KW. (64 arc, 128cbn.| 67=229 H.P. 1,110 kW. we Lg.'5 (shops 4) ; pb. lg.4; pr. 23 | Max. dem., flat, 2- | 511,212 | *Supply in bulk at 10,000 volts A.c. from Met. Elec. 4 
H & 1, or rate mtr., cont., spl. ; Supply Co. on to Mar. ™~ 1908 
170 KW. | lcbn., 243. N.| 14=45 585 Kw. 8.8 pb. | "and 186,028 | Datato Dec. 81,1908... 5 
/- ( pr. 4 or | at rai 
428 xw. |19 are, 44 mtl. 81=77 9 | or 6 (are $)5 pb. | Max. demand and 994,771 | Data to Mar.31,1909.. 6 
le per post p.a.; pr. at rate 
265 Kw. | Ware | 16=294 mp... | 296.4 Kw. Lg. 4; pb. lg. 24; pr.2.. ..| Flat rate .. $3,951 Bulk supply from British Electric Plant Co. .. 
| j 
285 KW. ee 9 | 880 Kw. 4; pr. 14 with dis- | Flat rate & | | *C. W. Fairweather (Mgr.}. Cons. engrs. Merz & 
sliding scale | | McLellan. Data to Dec. 81, 1908 
020 KW. 20=75 HP. | 2,095 Kw. 9 Lg. 23 & 13; htg. 2} .. |- Flat contract | | 453,185 | Data to Dec. 31, 1908 . 
| | and s 
104 KW. | 104 Kw. .. | Ig. 7&5; pr4&8 .. | Flat rate with dis. Data to May, 1908 10 
86 KW. /98 arc, 130 inc.,! 77 =280 H.P. |180=8,000 np. 3,644 Kw. Lg. 8% to 23 (2-rate, 1d.); pb. lg. | Sliding scale, 2-rate | 2,239,347 | Lighting and traction. Energy supplied to four tram- 1] 
1N., 20 mtl. 4 1.6 ; pr. 1.5 to 0.9 ; tr. 1. 5 to 1 0 | meter & contract | way undertakinge 
095 Kw. | 19arc,34cbn.,| 3690.5 H.P. | 86=2,000 H.P.| 5,€47 KW. 59.9 Lg. $3 to 24, or 6 & 14 (2-rate); | Sl. scale w. dis., 2- 4,066,192 | Lighting and traction. *Also a.c., lg. 280 v., pr. 400v. 12 
6 mtl. H (approx. ) pb. lg. are £12; pr.2tog; tr.14 | rate mr., cont.dspl. | Data to March 81, 1909 
Ol Kw. | 12arc -- | 20=178 BLP. | oe | 200 Kw. Lg. 4to3 & spl. = wills (ch | Flat rate, sl. scale, | 91,827 | *Supply in bulk at 7,000 v. A.c. from South Lanes. 13 
1 4%); pr. 13 to 8; htg. 2 cont. & special | Tramways Co., Ltd. Data to Mar. 31, 1909 
678 Kw. 799=277 382=800 | 2,553 Kw. 7 Lg. pb. Ig. 2; pr.2 to 1; | Flatrate .. 1,375,192 | Lighting and traction. Data to May 15, 1908 14 
mtl.,6 N. | i 
98 Kw. 32=242 BP. | | kw... 8 | Ig. 24 (43 max. average); | | Max. and 152,949 | Data to Dec. 31, 1908 .. 15 
j pr. at ra | | 
20 KW. 22=102 H.P. | | 496 KW | 6 | Lg. 5 & 3 (2-rate); pr. Lg, flat rate & 171,372 | Datato Mar.3i1,19099.. .. 16 
| rate mtr., pr. sl.sc. | (estd.) | 
61 KW. |19arc, Nem 64=498 H.p. 24=600 | 1,476.5 KW. | | Lg. ai pb. lg. 1.99; pr. 83 to | Flat sliding 769,089 | Lighting and traction .. «a 
po | | | r. scale | 
425 kw. |88mtl.,877N. | 60=510 Kw. | | 1,986 Kw. 15 Lg. Ig. 1.48; | with | 952,487 | Data to March 31, 1909 18 
| | pr. 14 w. dis iscoun 
679 Kw. | 109 arc 125 .. és | 2986 Kw. | 8.5 | Lg. 7 & 14, or 33 dis. 5%; pr. | Max. dem, flat rate | 1,432,394 | Data to Mar. 31, 1909 .. «s 19 
| | 14 & sliding scaie | & sl. seale with dis. | 
25 kw. | 80arc, 78cbn.| 26=70 HP. 618 Kw. | 1 5 = pb. lg. 43; pr. 2, 25, | Flat rate w. dis., 2- 221,059 | Data to Mar. 31, 1909 .. 20 
93 mtl. | | rate mtr., & special | 
572 Kw. |78arc, 149 cbn.,| 152=749 Kw.| 32=752 HP. 3,004 Kw. 9.1 Lg. 6 & 8, or 44 & pr. 3 & 1, | Max. dem., flat, sl. | 1,057,380 | | Lighting and traction. *Pb. lg. are £174, inc. £3 and Q] 
mtl. & N. | or 2 to 14 (day 1); tr. 2to 14 se., 2-rate & cont. | 24 Data to Mar 381, 1909 
43 Kw. |194 are,5chn.| 125=400x.P. 2,429 KW. 8.3 Lg. lg. are £24, ine. £6; 1,468,535 | Supply by company 1890-7. Data to March 31, 1908 22 
| mtr., contract. | 
26 KW. 25 are, 50 ine. | 72=239.4 Kw. 32=1,173 wP. 1,644 Kw. 17 St 4 3s Db Je lg. are £16; pr. = demand « flat 737,396 } Lighting and traction. Data to Mar. 31,1909 .. o 
| rate 
184 Kw. | 17 arc,34mtl. | 283=56 H.P. +5 | 1,956 Kw. 7.6 me pb. lg. arc £20 p.a.; pr. | Flat rate 911,840 | * es iy per unit plus fittings rentals. Datato 24 
| a 
67 KW. |17 arc, 616 inc.| 187 HP... | | 1,933 KW. Lg. 53; pr.1l.. | Flat rats 911,000 
| | 
257 Kw. | 4 are | 4,695 wp. .. 464=13,920 | 10,840Kw.| 104 | 53 & 13, or fi Ig. are Max. demand & flat | 10,976,384 | Ig. 50— to substns. at 6,000 v. 26 
| p.a.; pr. 2} to rate | Mare 
3 Kw. | 17 arc, 34 mtl.,| 55=280 u.P. | 576 Kw. .. & Lg. 6 & 3; pb. lg. are £17 p.a.; | Max. dem., flat rate, 208,178 | Data to December, "1903 ee ae ee 7 
Nernst | | pr.4& id, spl. to large users  2-rate mtr. & cont. | | 
77 Kw. 80=82 H.P. | 1,236 Kw. 9.9 Lg. 7, Bb. lg. £23, | Max. & flat | 555,816 | *Prept. meters 6d. per unit. Data to March 31,1908 .. 28 
mt ine. pr. rate 
83 KW. ‘i ebn., 110N.) 12=27 H.p. 32=800 H.P. 1,058 Kw. Lg. 6; pb. Ig. cbn. £34, N. £43 Flat rate 562,107 | Traction station giving bulk supply for lighting. *Also 29 
| p-a.; pr.3 to2(day), or 6 & 2 | | | £5,137 spent on power station 
06 Kw. | 4 arc, 856 cbn.| 6=194 HP.  6=105 BP. | 1,029 Kw. 12 Lg. 44; pb. lg., pr. & tr. 2 Flat rate | g48,667 | Lighting and traction. Data to Dec. 31, 1908 30 
| 
351 Kw. | 58 are 182=906 H.P. | 8,555 Kw. 13 16 yes 13, pb. Ig. are | Mex. 1,868,086 Data to Mar. 31, 1909 . 
3 pr. | scale, 2-rate cont. 
475 Kw. 365 Seeother 24,883Kw.| 982.2 /| Lg.4 2); pr. 1.35 | Flat rate with 24,406,227 | Lighting and traction. Data to Mar. 31,1909. * Three 32 
| Table | (ex. tr.) | | to 0.7 ; tr. 13 to discount ph., 25— at 5,000 v. egg and to large ee 33 
= ec, 471 = 202=4,655 H.P.| 5,270 Kw. 10.7 & 3 (lhr) 4; pb. Ig. |Max. dem., flat w.d. 4,212,300 | Lg. and tr. *Traction, 50) v. D.c. neluding 
= | pr. 14 to 0.45 ; tr. 1.4 sel. Drate & t. Sw. | H.P. on hire. Data to Mar. 25, 1909 
* | 464 156— 1,078 Hp, 122=2,214 H.P.| * | Lg. 6 & 2, or 5; pb. ig. 3 & 23; | Max. dem.,flat rate 3,052,360 | Lg. and tr. *Cannot he stated at present, owing to genl. 34 
ebn., 262 N. | 3&1 (htg. 1); tr. 2 to and sliding scale | | adoption of mtl. fil. lamps. Data to Mar. 1909 
KW. 900 Kw. oe | 1,441 KRW. | Lg. 4, or 1 8-c.P. f +r 54 hrs. ; sl. seale & | | *Used as stand-by; (bul 900 Kw.) fm. Ne. 0o/T. E.8.Co. 35 
| | (ine. htg.) | pr. 25 te | | “Cons. engrs. Merz & McLellan. Data to Dec. 31, 1908 
95 Kw. | és lg16= 9, 2193 HP. | See other | 11,673 Kw. 14 | Lg. 34 & L o om less 10% ; pr. 2 | canes! pail & flat | 10,677,764 | *Also three-phase supply at 400 v., 50—. Data to March 36 
| | Table| | | to 1, less 10 per cent. ; tr. 11 | rate | 31, 1909 
10 Kw. 50=332 H.P. |WOxuw... 49 dis.; pb. lg. contract; | Flat and | Data to May 15,1909 .. 37 
mtl., 1} | con’ | estd. wine 
25 KW. ine. = 1,999 Hp... 325Kw. .. | 3,650 Kw. oF 82; Ig. 25 pr. ‘demand and | 2,674,854 | Lighting and traction. Data to Mar. 31, 1909 38 
| a 
| 182 are | See other | | | pb. Ig. 2 AR ee Flat rate | 1,890,580 | Public lighting & traction station (924% of output for 39 
| | Table | traction.) *Station plant and —_— Data to Mar. 31, ’09 “a 
. | 112 52=1,300 7,522xKw. | 9.9 | Lg. 7 & 34, or 6; pr. 2 & 24; tr. | Max.dem.,flat,w.d., | 3,005,714 | Lighting and traction. *Also 400 v. a.c., and traction 
| | | Grate, cont. spl.) 550 v.D.c. Data to December 31, 1903 
| j 
. | 69 " See oth '12, 924 Kw. 5.02 Ih, 4 w. dis.t; pb. lg. are £124;} | Flat rate, max.dem. 17,000,000 | Lg. & tr. Lamps free(one p. 30u.). *50—3-ph. at 6,600 v. 41 
(exe) “Table tr. & blk. htg. 3 to 1; tr. 13(24 nt.)| sl. scale & time sw. | (approx.) to substns. Tr. 500 p.c. +Also 7d. & 1d. m.d. Data to 81/3/09 
3 KW. a ; 20 Kw. .. | 4 | Lg. & pr., 6 & 3A; pb. lg., are | Max.demand .. | 167,260 | District residential, no industr‘es, hence no power load. 42 
mt | "4 | £15, ine. £2 p.a | , Data to March 31, 1909 
4 Kw. | 25lcbn.,5N. | 21=136 H.P. | 546 Kw. .. 3 | or pb. Je. | cont | 118,265 * F, Barritt Hills, Engineer & Manager .. 43 
Kw. are, 868 ine, 8=30 BP... | 203 KW. | Lg. & 4; pb. lg. 2.8; pr. 1a; | | Flat rate .. 96,680 | * in bulk from S. Wales E. P. D. Co. 44 
| 15 ome, 184 | 10= 21 | 188 Kw. le or 43; pr. 3 & 1, or 2 | & 41,000 45 
2 KW. tare, | 30=100 H.P. | 707 KW | 18 | 5 to ¥. | | Fiat rate & sliding | 324,600 | Data to Mar. 31, 1909 . 46 
m N pr. 
1 Kw. 20=40 H.P. | 170 KW 4 | Lg. 5 5 pr. 4,3 & | Fiat rate .. 52,482 | Gas power. Data to Mar. 31, 1909 . 
5 = cw. | Lg. 6 & 2; pb.lg.1 r. 1% (t. (Max. dem.., flat, sl. sc 037,711 | Lg. & tr. *8,000 v. 3-ph. 50—to substations. }Ineluding 48 
2 3,019 = } | | w. 1); ti t. SW. , cont. & spl., 155 motors=772 H.P. on hire, Data to Mar. 31 1909 
9 KW. 693.are, 9 ebn. 917=7 108 H.P. | 12.992 Kw. | ee Lg. ae. dis. to 3; pb. lg. are £21 Flat rate w. dis. m 2. 7,650,074 | *Also 53—, 3-phase, at 210 volts. Data to Mar. 25, 1908 49 
| | |£148 per Ip. p.a.; pr. 14 w. dis.to 1.2\rate, time sw., special] 
5 Kw. | 3N. 45=112 BLP. | | 2,774 EW. | 6 4 Lg. 7 & 4, or 6; pr. 4 & 1, or 23 Max. demand, — | 833,809 | = Te Chislehurst at 2,000 volts D.c. Datato 50 
KW. 15=54 BLP. | 491 Kw. 8.5 Lg. 6; pb. lg. 24; pr. 4.. Flat rate 122,715 Data to May 15, 1908 .. <a ea - & 
t 20 N. 2=14 BP... | 67 Kw. Lg. 7 w. dis.; pb. lg. contract .. Flat rate Part gas power .. oe aa 
| | 
| 5 are, 80 cbn. | 55 | Lg. 5; pb.lg.contract; pr. 14.. | Flat rate with | ee 53 
| discount 
5 azo, 19 ine, | 4=10 HP... | OT KW. Lg-6;pr.5 +. «+ «+ | Flatrate .. 25,000 Suction gas power; overhead mains 
SKW. 3 are, 12 cbn. | 197=591 3,460 4,650 KW. | 10 Ug. pb. Ig. 14; pr. 13 & 1; 4 | 8,148,875 Lighting and traction. Data to Mar. 31,1909 .. 65 
)KW., 20 are, 40 ine. | 107= =515 | | | | 2, or 5; pb. ig. 3; pr. 2 | 594,994 | Data to Dec. 21, 1908 . & 
icted- 
y ; f 5, or 6 & 8; pb. lg. 3; pr. 3 | Max. demand, flat 1 | Lighting and traction. *Pr., 67.5% of total on restri 57 
1, 2 to tr. av | rate, & sl. scale | hour system, 1d. to 3d. p.u. Data to Mar. 31, 1909 
| 36 are, 18x2 |275—2,096 u.p, See other | 3,025 Kw. 20 Lg. 33, "84, 23; pb. ig. Flat & sliding | 3,217,360 | Lighting and traction. Data lo Mar. 81, 1909 58 
| ble | | £184 ine., £14; pr. 13, ; tr. scale | 
Kw, ‘Maro $2—180 542 KW 134 | Lg. 6 (dis are | Flat rate with dis- 327,857 | *Corp. waterworks, 50 H.P., supplied at 1.254. per unit 59 
90 mil, £14, inc. £2; pr. 8 *w.dis. | counts & sp | (epprox.) average. 
| 80 are $2=112 H -F | 998 Kw. ite 6, 4 & 3,or7 a 8; pb. lg. | Max. dem., flat & | 315,189 | Max. load in September; load through season heavier 60 
£20 p.a-; pr. & | sl. scale with dis. | |” than in winter. Data to Mar. 31, 1908 
| | | 
)Kw. | 2 are, 220cbn. 101=1,219 20=500 1,850 Kw. 14 1g. 7 4, or 6; pr. 4 & l,or | | 1,998,422 Lighting and traction. Data to Dec. 31,1908 61 
| 
Sy | 7 Lg. 6 Bs ‘300 v.,7 on 100 v., with | Flat rate with dis- 660,158 | Data to Dec. 31, 1908 .. 62 
| 179 | discounts ; pr. 34 to 13 counts, & contract | £1,000... 
b. lg. 2; pr. 2 .. Flat rat so des nergy 0! ed from refu 
KW. a, 6 18=48 mr. | 237 RW. entirely. Data to May 15, 1900 
| = *Two tant. c.P. each, or two am 25 C.P., or one 
2 KW. 18% ebn, 74=297 1,045 Kw. 6.6 Ig. 13, Ig. are £25, | and | 664,251 | 
| Max. d flat |*Also 100 v. A.C. tTr.dept. sup. 
0 KW. | 627 arc, 11 |498=2,798 7,146 Kw. ate | at O84. p.u. §Ine. £2 14s. 
| Also. pe 


47 mtl. 


| Lighting and traction. 


a 


o 


100 


BOOTLE .. 
BOURNEMOUTH 
PANU CHRISTCHURCH 
BRADFORD -- 
BRAY ee 
BRECHIN 
BRIDCEND-- 
BRIDGWATER -- 
BRIDLINCTON .. 
BRICHOUSE .. 
BRICHTON 
BRISTOL.. 
BROMLEY (KENT) 
BROUCHTY FERRY 
BUCKINCHAM .. 
BUNCRANA 
BURCESS HILL. . 
BURNLEY 
BURTON-CN-TRENT 
BURY (LANCS.) 
BURY ST. EDMUNDS .- 
BUXTON.- - 


CAMBORNE, io" 
CAMBRIDGE. 
CAMBUSLANG .- 
CANTERBURY 
CARDIFF... 
CARLISLE -- 
CARLOW... 
CARNARVON 
CATERHAM 
CHACFORD 
CHELMSFORD .. 


GHELTENHAM & 


KINGS 
CHEP 


CHESHAM 

CHESTER 

CHESTERFIELD. . 
CHICHESTER 
CHISLEHURST .. 
CHISWICK 
CHURCH STRETTON .. 


CLACTON-ON-SEA_ 
CLECKHEATON.. 
COATBRIDCE AND 
COLCHESTER 
COLNE 

COLWYN BAY .. 
CORK 
COVENTRY 
CREWE 
CROMER 
CROYDON 
DALKEITH 
DARLINCTON .. 
DARTFORD .- 
DARTMOUTH .. -- 
DARWEN .. 
oo oe 
DEVONPORT -- 
DEWSBURY .. -- 


DOLLAR .. 
DONCASTER 
DORKING 
DOVER .. 
DUBLIN... -- 
DUDLEY.. 
DULVERTON .. 
DUMBARTON 
DUMFRIES 
DUNDEE... .. 
EALING .. 
EASTBOURNE 
EAST HAM 
EBBW VALE 


| Chichester —_— Light & 


Co. 


| National ElectricConstruction 
| Co., Ltd.* 
Urban Electric Supply Co., 
Ltd. 
| Chagford & Devon Electric 


Colwyn Bay Urban District 


| 


-| 


Boot ‘le Corporation 


Co., ‘Ltd. {ior the Corporation) 


Bournemouth Corporation .. 


Bournemouth & Poole E lectric 


Supply Co., Ltd. .. 
Bradford Corporation 


Bray Urban District Council 


North of Scotland Electric 


Light & Power Co., Ltd. 


Bridgend Urban District 
Council 
Bridgwater & District Electric 


Supply & TractionC >., Ltd. 


Bridlington Corporation 
Brighouse Corporation 
Brighton Corporation 
Bristol Corporation .. 


Bromley (Kent) Electric Light 


& Power Co., Ltd 


|Broug ghty Ferry Corporation 


| Bune rana Electric Supply Co. | 


& District 


Burgess Hill 
Electric Supply Co., Ltd. 
Burnley Corporation 


Burslem Corporation .. 


Bury Corporation 


St. Edmunds Corpora- 


| 
| 


Burton-on-Trent | 


| 
| 
| 


| 
=| 


Urban District Council) 


Electric Supply Co., 


Cambridge Electric Supply 


Council 
Canterbury Corporation 
Cardiff Corporation .. 
Carlisle Corporation .. 
J. Alexander 


Light Co., Ltd. 


Electric Supply Corporation, 
Ltd. 


Cheltenham Corporation 


Chepstow Lighting & 
Ltd. 


Power Co., 


Chesham Electric Light & 


Power Co., Ltd 
Chester Corporation .. 


Chesterfield Corporation 


Power Co., 


Blectrie Supply 
, Ltd. 
Chiswick Electricity Supply 


Corporation, Ltd. 
| Charen Stretton 
Supply Co., Ltda. 


Electric 


Clacton-on-Sea Urban District | 


Council 


Cleckheaton Urban District | 


Council 


Coatbridge and Airdrie Elec- 


tric Supply Co., Ltd. 
Colchester Corporation 


Colne Ccrj oration 


ouncil 


Lighting Co., Ltd. 
Coventry Corporation 


Crewe Corporation 
Cromer Electric Supply 
Croydon Corporation. . 


— Suy ply Corporation 


Darlington Corporation 


Dartford Urban 
Council 


Urban Electric Supply Co., 


Darwen Corporation .. 


Derby Corporation .. 


Devonport Corporation 


Dewsbury Corporation 


Saffolk a Supply 


Co., 


— Supply Corporation, 


Doncaster Corporation 


- | Cork Electric Tramways and 


District 


Dorking Electricity Supply -. 


Dover Corporation 
Dublin Corporation .. 
Dudley Corporation .. 


Dulverton Electric Lighting 
Co., Ltd. 

Electric Supply Corporation, 
Dumfries Electric Supply 


Co., Ltd. 
Dundee Corporation .. 
Ealing Corporation .. 
Eastbourne Corporation 
East Ham Corporation 
Ebbw 
Council 
Eccles Corporation .. 
Ediu.burgh Corporation 


Vale Urban District 


1899 | T. Dawson 220 & 440 " Direet 2,050 
tr. 500 
ig9g2 | I. Bul 550 | Direct 1,200 
iss9 | EF. Ll. Ingram .. |100&200a.c.* 100—,1-ph.,, 4,400 
250 & 500D.c., & direct 
1889 | Thomas Roles .. |280&460p.c.,, Direct, & 50 1,000..c. 
2306400 A.c., 8-ph.* | 8,180 D.c. 
1892 | W.J.U.Sowter & 200° I-ph. | ” 820 
1901 |Ernest Ames (res.)*| 240 & 480 | Direct 282 
1908 | T. Thomas 200 60—, 2-ph. 300* . 
1904 | Harold Walker.. | 280 & 460 | Direct .. 200 
1905 | ArthurJ.Beckett | 220440 Direct 440 
1998 | A. Aspinall, 110 ‘(| Direct .. 70 
1891 | A. Wright (Cons.) | 115,280, & | Direct* .. | 7,200 
J. Christie (Man.) 460 ; tr. 550 
1893 | H. Faraday 105 & 210A.c. 93—,1-ph.*| 9,050 
Proctor |250 &500p.c. & direct 
1898 | R.R. Barker .. 210 ‘Direct ~.. | 1620 
1902 | J.L.Turnbull.. | 280460 Direct ..| 150 
1889 | T. Gillies (Man.) 220 Direct .. 70 
1905 | John K. Swan... | 285 &470 Direct 125 
1906 | W. Simms - 230 Direct 64 
1893 | Jas. E. Starkie.. |110,220& 440! Direct 1,890 
| tr. 500 
1905 | Ashton Bremner | 990 & 440 | Direct 650 
1994 | P.J. Pringle .. &200a.c.| 1-pb.,| 1,710 
tr. 500 D.c. & direct 
1896 | S.J. Watson 220 & —y Direct 2,260 
tr. 50! 
1900 | S. E. Day 200 & 400 Direct .. 220 
1900 | W. J. Leeming.. 230 Direct 590 
192 | L. A. Hards 240 & 480 Direct 1,025 
| tr. 500 
1992 | R.C. Pierce .. 200 90—,1-ph. | 2,000 
1905 | A.J. Abraham.. 250 Direct .. 200 
1899 | C. A. Blascheck | 220&440 | Direct .. | 900 
1994 | Arthur Ellis .. 2008 400.A.c. 40—, 1-ph.,+ | | 1,560 A.c. 
| & D.c.* & direct /1,8C0 m.g. 
1899 | Sydney T. Allen | 280 & 460, Direct | 870 
tr. 500 
1890 | O. St. J. McKee | 100& 200 70, 1-ph., | 415 
& direct | 
1905 | D. O. Evans 230 & 460 Direct | 200 
1903 | Henry Joseph .. | 240&480 Direct .. 178 
1891 | Geo. H. Reed .. 100 99—, 1-ph. | 29 
1890 | J. Eustace .. 1-ph.,| 860 
110 p.c. & direct’ | 
1895 | Walter J. Bache | 100 &200 1-ph.,) 2,880 
tr. 550 & D.c. for 
1904 | W.H. Scott .. 230 Direct .. | 100 
1904 | R.J.J.Swan(Res.) | 280 & 460 Direct .. 250 
1996 | S.E. Britton .. | 210 & 420, Direct | 1,828 
tr. 500 H | 
1901 | R.L. Acland .. | 240&480 Direct ..{| 1,000 | 
tr. 500 
1909 | R. V. Weare 240 &480 Direct .. | 200 
(Junel0) (Res )* } 
1899 | R. R. Baker 210 Direct .. | 220* 
1900 | A.W. Money .. | 220&440 Direct ..| 921 | 
1904 | G. Payne 200 & 400 Direct .. | 100 
| 
1906 | H. W. Everitt .. | 2304460 Direct ..; 200 | 
1902 | A. Pickersgill .. | 280&460 Direct ..| 800 | 
tr. 450 
1994 | W. D. Morgan... M404 Direct and | 1,700+ 
c.* | 25—,3-ph., | 
1908 | A.R.Sillar .. | 2104490 Direct.” | 2,030 
tr. 500 
1801 | A. G. Cooper 249 & 480 Direct | 1,130 
tr. 540 | 
1901 | A.R.Tudman.. | 220&440 Direct ..| 420 
1998 | H.H.Nalder .. | 2804460 Direct* .. | 2,350 
tr. 500 
1895 | Geo. Tough .. 200 50—,2-ph. | 3,900 
1900 | H.H. Denton .. | 280&460 Direct | 660 
1903 | Edgar Hesketh.. | 240 &480 | Direct .. 180 
1896 | Alec. C. Cramb.. | 200a.C.,280 60—, 1-ph. »750 
& 460 & direct 
1904 | K. A. Scott- 225 & 450 Direct .. 110 
Moncrieft* 
1900 | J.R.P. Lunn .. 200 & 460 Direct .. 
tr. 
1901 | J.D. Pember .. | 280& Direct .. 700 
1902 | G.E.Smith ..| 240&480 Direct 830 
1999 | Chas. Garnett .. | 2830 & 460 | Direct 900 
tr. 500 
1898 | T. P. 40—,1-ph. | 5,000 
& direct 
1901 tr.| J. W. Spark 280, 460 & Direct .. | 1,800 
1902 500 
1 R. H. Campion 220 & — Direct .. 1,050 
tr. 
1898 | Napier Prentice 200 - Direct .. 48 
1904 | K. A. Scott- 225 =| Direct 40 
Moncrieff* 
1900 | E.S. Rayner .. 90 & 400 | Direct 1,200 
1904 | Henry Joseph .. 240 180 
1895 | L. W. Woodman /|100 & 200a.c. 100—,1-ph.| 1,850 
DG. & di 
1892 | Mark Ruddlé .. | ig.200,  50—,1-ph.| 6,000 
346 & B-ph. 
1899 | Charles E. Savage — | Direct .. 1,600 
tr. 
1904 | Edwards & 230 60 
Armstrong | 
1906 | K. A, Scott- 240 & 480 | Direct . 940 
Mon | tr. 500 
1906 | Talfourd Ely, 280 Direct 200 
Manager 
1998 | H. Richardson.. | 200 & 400 Direct .. | 8,010 
tr. 550. 
1894 | J.Douglas Knight; 1024204 40—,1-ph.| 1,770 
- & J. K. Brydges .. 200 50—, 1-ph 1,950 
1901 | W.C. Ullmann 9404490 Direct ..| 1,995 
1906 | Wm. Horsfall*.. 
1898 | H.W. Angus .. 
1895. | F. A. Newington 


. 500 
ee 


North Metropolitan El 


66 Kw. lg. 
250 Kw.tr. 
70 Kw. 


154 Kw.lg. 
225 Kw.tr. 
60 Kw. 


200 Kw.lg. 
150 Kw. tr. 


53 Kw. 
66 Kw. 
850 Kw. 
170 A. Ig. 
700 A. tr. 
40 Kw. for 
4 hrs. 


86.4 Kw. 


165 Kw. 
46 Kw. 
100 A. 


for 24 hrs. 
140 Kw. 


150 Kw. 


£112,981 
£75,000" 
£432,499 


£4,674 
£780,645 
£769,440 
£130,374 
£18,858 


£4,000 
£100,594 
£33,444 
£82,579 
£95,000 
ap, Tox. 
£30,000 
£44,327 


£111,983 

£125,914 
£16,291* 
£66,379 

£260,000 
£64,570 


£34,220 
£61,959 
£154,076 


£27,072 
£117,924 
£56,878 


£27,117 


£10,000 
£26,463 


£80,234 
£46,720 
£40,184 

£287,871 
£54,154 
£32,817 
£343,664 
£15,700 
£70,040 
£41,264 
£55,013 
£57,846 
£270,000 
£120,502 
£57,655 


£186,589 
£526,000 
£88,000 
£3,780 
£43,000 
£179,185 
£196,799 
£185,922 
£122,511 


approx. | 
£48,413 


| £18,768 


1,425 Kw. 


6,165 KW. 


6,221 Kw. 
383 Kw. 
404 Kw. 
147 Kw. 
167 Kw. 
552 Kw. 
134 Kw. 

6,729 Kw. 

1,975 Kw. 
431 Kw. 


83 Kw. 
1,625 Kw. 
; 489 Kw. 
1,120 kw. 
1,312 Kw. 
855 Kw. 


470 Kw. 
1,787 Kw. 
163 Kw. 
782 Kw. 
4,200 Kw. 
1,063 Kw. 
é8 Kw. 


331 Kw. 
659 Kw. 
2,070 KW. 


169 Kw. 
1,676 Kw. 
1,192 Kw. 

437 KW. 
1,195 Kw. 


710 Kw. 
1,517 Kw. 
514 Kw. 
523 Kw. 
1,872 Kw. 
1,770 Kw. 
799 Kw. 
857 Kw. 
5,391 Ew. 
110 Kw. 
1,209 KW. 
896 Kw. 
583.5 Kw. 
631.6 Kw. 
4,351 Kw. 
987 Kw. 
774 Kw. 
40 Kw. 


59.8 Kw. 
988 Kw. 
491 Kw, 
1,578. KW. 
4,944 Ew. 
985 Kw. 
62 KW. 
190.6 KW. 
60 KW. 
8,221 


§,218 Kw. 


1,524 EW. 
188 KW. 
540 


105.5 


| 12 are, 36 cbn., 
About 66Kw., 


'|14are, 880 cbn., 


| 
69 arc, 12. cbn. 


223 mt!., 1 N. 
74 are ; ine, = 
654 8-c.p. 

arc A 


112 mtl. 


33 
50 m 

251 N. 

15 arc, 868 inc. 
15 are, 184 

ine. 
44 arc, 116 cbn., 
307 mtl., 21 N. 


872 are, 543 
ebn. 3,019 mtl. 
693 arc, 9 cbn. 


3N. 


4 mtl. 
70 cbn., 20 
5 are, 30 cbn. 
5 arc, 19 ine., 
4 Nernst 
3 are, 12 cbn. 
20 are, 40 ine. 
lare 


86 arc, 18 x2 
inc. 


70 mtL,19 N. 
30 arc 


|12 are, 187 cbn., 
497 

| 627 are, 11 

| ebn., 47 mtl. 

| 52 are, 20 mtl. 

| 


| 18 are, 84 ine. 


22 mtl. 


| 21 arc, 290 
Nernst 
(388 arc, 19 cbn. 


9 arc, 120 cbn., 
| 23 mtl., 62 N. 
|197 are, 358 cbn. 
mtl., 183 N. 
24 are, 48 

mitl. 


| Bare, 32 mtl. 

10 are, 20 mtl., 
140 N. 

242 


75 arc, 12 posts 
mtl., 1 Nernst 
90 are 2 


117 are 
80 are, 748 cbn. 
Tosts 
10 sy 20 cbn. 
419 arc, 229mtl. 
27 arc, 16 
mitl., 14 N. 
55 are os 
6 arc, 48 cbn., 
69 mtl., 
10 are, peed ebm 
18 m 
19 are, 
82 mtl., 111 N. 
186 arc, 518 
ebn. 
20 are, 1 inc. 
31 arc, 82 cbn., 
2 mtl. 


275 


21=18 
8=30 
10=21 
30=10 
20=40 
413 = 


HP. 
917=7,. 


45=11 
15=54 
2=14) 
55 
4=10: 
197=5 
107=5 
125=7 
=2, 
82=16 
82=11 


+/101=1, 


50=17 
13=43 
74=29 


488=2, 


70=49 
1=67) 


| 25=12 


76.3 

ht 
59=21 
37=91 
50=25 
119=5( 
1538=7: 


§2=24 
1,900 
50= 13 
142=3' 
15=94 


+ |290=2,0 
546=5,0 


48=171 
21=30 
178=8: 
22=523 
162=1, 
29=195 
118=41 
155=2, 
48=11: 
114=5 
5=8 


4=1} 

49=275 

89 KW. 
ht 


47=875 
Pe 
364=1,6 


110=75 
8=121 


38 | 1,252 KW. | 1,989 1 
| } | 
40 2,459 | 855 Kw. | 
| 
250 Kw. tr. approx. | (ex 
42 130 £17,000 | 
45 70 | 49Kw.| £23,998 | 
46 860 480 A.H. £35,000 | 
5,200 400 A.B.lg.| 
12004.H.tr.| 
49 5,942 70 KW. | 
a 50 690 | 63 Kw. | = 
| 
ie a 84 | 250Kw. | 
52 40 
ge 53 | oe oe | ee 
3 | 
54 50 
4 504 lg. 
Z 7 57 875 tr. | | 
| | 
6i 758 | | 2 ar, 20 
62 | 650 | Lare | 
63 120 20 arc, 6 ebn., 
| 468 mtl., 5 N. 
64 447 
65 
66 oe 813 
| | | | 
68 lg | | — 
69 | | | | 
70 19 — | 
: 71 815 
| 15 
76 4931. &p.| 
800 tr. 
78 92 53 Kw. 
79 586.5 132 Kw.- | 100=6 
8 brs. | 
82 475 | 115 Kw. 
83 1,200 | 480 
84 
85 wo |. 
86 850 44 Kw. 
87 1,450 | 300 Kw. | 
89 420 | 150 KW. | 
60 145 
$1 3,295 | 156 Kw. | 
$3 1,018 | 368 Kw. 
125 Kw. tr. 
$6 620 | 117 KW. 
97 2,100 875 A. | 
98 1,053 | 270 a. | 
1,000 A. tr.) 
ie 99 852 Ig., |860 a.u.lg., 
420 tr. (150 Kw.tr. 
| 
101 | £7,000 | 96 mtl., | 
| 8 Nernst 
102 Pe : 825 23 KW. | £62,885 8 arc, 16 mtl. | 
: 103 141 49KWw. | £87,884 | 
104 670 17 KW. 64 are; ine 
N.=444 8-0 
105 8,490 557 are, 
106 | 56 arc, 222cbn..| 
30 mtl, 
107 80 50 Kw. | 85ebn. .. 
108 722 | | 60=546 
109 47 125 Kw. 24=36.! 
1,126 | 94 Ew. | Bare, 179 49190 
12 1,096 | | 96 are, 7x2 | 113-99 
: |_| 1,841 200 arc, 84 76 = 224; 
| (Mar., 1907 cbn., 26 mti. 
14 185 £15,500 “| 5=9 
115 sis 77KW.lg.,| tr. 150, |. 27 are, 47=196 


mt!., | 
495 Kw. are ine, = ., 325 Kw, . | 3,650 Kw. 
654 8-c.P. 
arc See other os 
Table 
165 KW. | 112 mtl. 167=477 BLP. | 52= 1,300 BLP.) 7,522 KW. 
221 Kw. 69arc,12cbn.| 1,510=7,209 | See other 12,924 Kw. 
U.P. (exe. bulk)! Ricans ex. tr. & blk. 
83 Kw. /83are,200cbn., 420 Kw. . 
50 mtl. 
i04 kw. | 25lebn.,5N. | 21=136 546 Kw. .. 
47 Kw. /15 arc, 368 inc.) 8=30 HP... ee 203 Kw. 
67 KW. | 15 arc, 184 | 19=21 | 183 Kw. 
inc. | 
52Kw. 30—100 | 707 Kw. 
307 mtl., 21 N. 
34 Kw. 20=40 H.P. | 170 Kw. 
es 872 arc, 543 | 4138 = 1,704 | 80=2,400 HP.) | 11,105 Kw. 
ebn. 3,019 mtl.| | 
729 Kw. | 693are, 9 cbn. |917=7,103 H.P. | 12.282 RW. 
975 Kw. 3N. 45=112 BLP. | 2,774 Kw. 
31 KW. 12 cbn.,| 15=54 491 Kw. 
ut 66K 20 N 2=14 HP... 67 Kw. .. 
5 are, 830 cbn. | 55 
88 xw. | 5arc, 19 inc., | 4=10 .. 97 Kw. 
4 Nernst 
Kw. | 3 are, 12 cbn. | 197=591 46=3,460 H.P.| 4,650 Kw. 
89xw. | 20 arc, 40ine. | 107=515 | 
120Kw. | lare 125=777 u.p, 40=1,000 H.P.| 1,770 Kw. 
312 Kw. | 36 are, 18x2 |275—2,096 u.p. See other 8,025 Kw. 
* ine. Table 
55 KW. arc, 830 cbn.. ee 542 Kw. 
| 
30 arc -» | 92-112 Bp. | 898 Kw. .. 
70 Kw. | 2 are, 220 cbn.|101=1,219 20=500 HP. | 1,850 Kw. 
187 KW. | lare 50=179 u.P. 1,920 Kw. 
68 Kw. |20 are, 6 cbn.,! 13—43 | 987 KW. 
(468 
82 Kw. 74—997 | 1,045 Kw. 
497 
200 KW. | 627 are, 11 |438=9,798 u.. | 7,146 KW. 
ebn., 47 mtl. | 
063 KW. | 52are,20 mtl.| 79=497 u.p, | 80=450 1,610 Kw. 
| 18are,84ine.| 1=67 HP... | | 117 KW... 
| | 25=120 HP, 815 Kw. .. 
| 
31 Kw. 76.3 KW. ine. | 407 Kw. .. 
htg. 
59 KW. | arc, 290 | 59=211 890 Kw. 
| Nernst 
070 KW. are,19cbn.| 37=91 40=1,240 2,452 Kw. 
(ex. tr.) 
69 KW. |9 are, 120 cbn.,| 50=950 HP. | 873 KW. .. 
(98 mtl., 62.N.| 
876 Kw. |197 arc,858cbn.| 119—502 up. | 27=664 HP. | 3,497 KW. 
mtl., 188 N. 
92 Kw. | 24 48 | 30=760 | 1,735 KW. 
mtl. | 
KW. ‘ 482 Kw... 
95 Kw. | 100=611 u.P. | 1,841 Kw. 
| 
ve | .. | 64 Kw. .. 
= 5 are, 82 mtl. | 59-946 wp, | 600 HP. 768 KW. .. 
lOxw. (10 mtl.,} 1,900 Hp. .. 2,448 Kw. 
17 Kw. | 110 mtl., 242 | 59-193 36=816 | 2,098 KW. 
Nernst | 
l4 Kw 142=872 24=672 Hr. 1,997 KW. 
3 KW. |75 arc, 12 posts! 15—94 676.5 Kw. 
mtl., 1 Nernst | 
72 Kw. | 90 are |290=2,050 70=1,330 4,495 KW. 
| Tare  |54g—5,009 6,901 KW. 
| 
99 KW. /30arc,748 cbn.| 48-170 1,022 kw. 
Fosts | 
KW. /|10 arc, 20 cbn.) 91—30 xw.. | 395 Kw... 
91 Ew. /419arc, 229mtl.) 200=7,000 H.P.| 11,958 Kw. 
Kw. 27 arc, 16 = .P, 165 Kw... 
| 
KW. | 55 arc +» | 162=1,281.8 | 82=800H.P. | 2,289 kw. 
EP. | 
6KWw. | 6 are, 48 cbn.,| 54— | 12=600 HP. | 1,105 Kw. 
| 
KW. 29=198 | 758 KW... 
mtil. | 
6 Kw. | 19 arc, 1 cbn. | 82=1,1208.P.| 1,074 Kw. 
| 
xw. | 186 518 | 98=2,000 H.P.| 7,753 Kw. 
ebn. | 
7KW. | Ware, 1 ine. | 49-1145 76=1,900 2,676 KW. 
| 
4nw. | 81 114=560 24=600 H.P. | 1,800 KW. 
mtl. 
KW vee .. 45 KW. .. 
8 Kw. 26 mtl., mid op... | 60.6 Kw. 
| Sarc, 16 mtl. | 49~975 wp, | 50=1,250 2,183 KW. 
Kw, 89 (ine. 530 Kw. 
tg. 
KW. | 64 aro; ine. & | | 21=1,100 92,940 
Py 
i4 KW. 557 tre 964=1,670 6,783 KW. 
mu. 
5Kw. arc, 222cbn., See other 1,687 Kw. 
90 mtl, estar Table (ex. tr.) 
S5cbn. 8=12 wp. 72 EW. .« 
6 KW. 60=546 H.P. 16 651 Kw. 
(ex. tr.) 
Kw. 24—86.5 9 KW. .. 
| Sbare 40421, 708 8,549 KW. 
779 mtl.! 49-190 4,367 KW. 
8 7x2 | 433-996 8,524 Kw. 
| 200 arc, 84 _p, | 802,000 8,519 
KW, .. | 233 KW, .. 
| 
. Bare, 47198 | | kw. 
posts j | fox 
Sew. | flame arc 10> 025 


i 


Lg. 6 & 14, or 83; pb. lg. 2; pr. | 
2tol; tr. 14 tol | 
Pe. lg. 2 .. ee | Flatrate .. 


Lg.7 & 34, or 6; pr. 2 & 24; tr. 1§ 


Max.dem..,flat,w.d., 
2-rate, cont. & spl. 
Lg. 4 w. dis.t; pb. Ig. are £124; 
pr. 2to?; 3 to 1; tr. 13(2§ nt.) 
Lg. & pr., 6 & 34; pb. Ig., are | 


Flat rate, max. dem. | 
sl. seale & time sw. 
Max.demand ... | 


£15, ine. £2 p.a. | 
Lg. 6 & 4, or pb. 2.9; | Max. dem., flat 
pr. 4 & 14, or 2 rate, 2-r. & cont. 
1g. 44 & 4; pb. lg. 2.8; pr. ii; Flat rate 
tg. 
Lg. 7 & 2, or 44; pr. 3 &1l,or2 | Max. demand & 
flat rate 
to 34: pb. lg. arc £15, N. | Flat rate & sliding | 
ine. £4& 2014 seale 
Lg. 5; pr. 4,3 & Fiat rate | 
6 & 2; pb. lg. 13; pr. 14 (t. dem., flat, sl. se. 
w.1); tr.1 SW. , cont. & spl. 


Lg. i. dis.to 3; pb. lg. arc £21 Flat rate w. dis., 2- 


| £143 per Ip. p.a.; pr. 14 w. dis.to 1. Qirate, time sw., special! 


Lg. 7 & 4, or 6; pr. 4 & 1, or 23 | Max. demand, flat | 
rate & 2-r. mtr. | 


Lg. 6; pb. lg. 24; pr. 4.. | Flat rate 

Lg. 7 w. dis.; pb. lg. contract .. Flat rate .. 

Lg. 5; pb. lg. contract ; pr. 14.. | Flat rate with 
| discount 

Lg. 6; pr. 5 


| Flat rate & max. 
| demand w. dis. 

| Max. demand & 
| flat, pr. sl. scale 


Lg. pb. Ig. 14; pr. 13 & 1; 
tr. 
1g. 2, o 5; lg. 3; pr. 2 | 


to 5, or 6 & 8; pb. lg. 3; A 8 | Max. demand, flat 
«1, or 2 to 13*; tr. av. | rate, & sl. scale 

Lg. 33, 23; pb. Ig. arc Flat rate & sliding 

£184 inc., £14; pr.13, 1&§ seale 

Lg. 6 (dis. to 84%) pb. ig. "ae | Flat rate with dis- 
£14, inc. £2; pr. 8 to 2}* w.dis. counts & special 

Lg. 6,4 & 3,or7 & 3; pb. lg. | Max. dem., flat & 
are £20 p.a.; pr. 3 & 13 | sl. seale with dis. 

Lg. 7 & 4, or 6; pr. 4 & 1, or | Max. demand, flat 
2%: tr 1 rate & contract 

Lg. 6 on 200 v.,7 on 100 v., with | 


| Flat rate with dis- 
spel. discounts ; 3 pr. 84 to 14 | counts, & contract 


Lg. 4; pb. lg. 2; .. Flat rate .. 
Ig.7& 14, or 43; i wee lg. are £25, | Max. demand and 
inc. £34 p.a. r. 14 flat rate 


or 7 & 2, or 34; os lg. arc £14, | Max. — flat rate, 
flame £30, p.a.§; pr. 4&1, or 14 sl. sel., 9:rate mtr. 
iis; p to 4*; pb. lg. are £21 188 4d &| Max. demand, flat, 
£15; hrs. tr.2to sl.se., Qrate & spl. 
Lg. % w. dis. (=6 to 34); pb. | Flat rate with dis- | 
lg. contract counts | 
Lg 5; pr. 24, w. discounts | Flat rate .. seul 


Lg. 7 & 4, or 6; pr. 4& 14, or 25 | 


Fiat rate ee ee 


Lg. 6; pb. Ig. inc. £2 p.a. 


Lg. 54 to 44; pb Ig. are £25}, | Sliding scale... 


N. £3 3s. p.a.; pr. | 
Lg. 54, $eFs pb. lg.8; pr. 2; | Max. demand, fla’ | 
& 0.75 | rate & contract 
Lg. 7; ee oe | Flat rate 


Lg. 5; pb. Ig. contract ; pr. 4 & | | Flat rate, contract | 
Or | & max, demand 
Lg. 34; pb. ig. inc. £3,880 p.a. ; 
&1; 0.89 p.u. + £982 p.an.| 
Lg. 6 & 8, or 4, less LO% ; pb. Ig. | 
arc pr. 81; tr. 13 
| 


| 
| Flat rate w. dis. & 
contract 
Max. demand & flat | 
rate with dis. } 
| 

| 


Lg. 8 & 4, or 7; pr. 4 


Fiat rate .. 


flat rate | 
Lg. 5 (shops 4); pr. 2 to 1} Fiat rate with dis- 
counts 
Lg. 6; pr. 5 & 14.. | Flat rate 
| 
Lg. 4; pb. lg. 2; pr.2 &1; tr. | Flat rate & sliding | 
1.5 to 1.3 scale | 
Lg. 4 oe & sliding | 
| 
Lg. 4 to 34; pb. lg. #18 ai a Flat mate with dis- | 
to 2; bulk, 14 to ae counts 
Lg. 6 & 24, or 43; pr. 3 i, or | Max. demand and 
24; tr. 2 tol flat rate 
“| 


Lg. 5; pb. lg. 2; pr. 3 
Lg. 5, & 8; pb. Ig. are £15 | Flat rate determined 

& by max. demand 
Lg. 6,38 1 or 43; pb. lg. £800 | Max. demand and | 
pr tol 
Lg. 6 ers; pb. lg. 24; pr. 


p.a. flat rate 
Max. demand and 
8 tol 
1. pb. lg. are £17 
& 14, or 24 


Max. demand and 
pbk & 1, or 24; tr. 2 to 14* 


flat rate with dis. 
Max. dem.., flat, 2 rate, 
Lg. 44 less 10 %; pb. lg. 3; 
pr. 3; htg. 1 


cont, w. dis., t.sw. 
Lg. 4 & 14, or 


Flat rate .. oe 
Flat rate, max. de- 
p.a.; pre 14 to 2*; 


b. 1g. arc £15 
+ mand & sl. scale 


tr. 1} 


Lg. 7 &2, or 4* ; lg. are | Max. demand and 
ma 3? pr. 24 to 14; tr.2 tol} flat rate w. dis. 
Lg. 7 & 3, or 6; pb lg. £559 | Max. demand and 

p.a.; pr. 4 & 14, o flat rate 
Lg. 43; pb. Ig. 3; rod 2; tr. 12 | Flat rate and 
6 to b. Ig. ine. 2; pr. ‘ax. demand an 


Fiat, sl. se., 2-rate, 


Lg. 4*; m1 lg. are £224, ine. 
 cont., t. sw., spl. 


£ r. 12; 


or 4; pb.lg. Max. demand and 
& 1(t. sw. 1); tr. 1. 4 flat rate 
Lg. 8 & 6; pr. 6 to 8 ‘ Max. demand and 
flat rate 


Lg. 6; pb. lg. 3; pr.3 .. 


Lg. 5, 44 & 8; pb. Ig £140 p.a.; 
pr. 2 to tr. 13 


Flat rate & i 
scale 
Max. demand and 
flat rate 
Lg or 6; pr. .. | 
or 6 w. dis.*; pr. 25; | Max.é demand & flat 
rate w. discount 
Le! ig. are £22, inc. | Wiat rate with dis 
r. 15 esunts 
Lg. 4; pblg. 2 (are £20 | 2-rate meter, flat 
p.a.); pr.6&1; tr.2 to 1, av.1.3| _ rate, & prept. 
Lg. 6; pb. lg. £35; pr.4to1.. | Flat rate & sliding 


scale | 
. 44; pr. spl.; htg. 13; tr. | Max. demand, fiat 
: rate & sl. scale. 
Lg.7; pr. 8 


Flat rate, with dis- 
counts 
tes 84 to 2; pb. Ig. aro £15, £12, | Flat rate with dis. ; 
2 max. ; tr. 15 spl. m.d, for pr. 
ort pb. ig, are | Flat rate & max. 
£18 14s., inc. £2.15 : pr. 14 | _ demand 

Lg. 54, hotels 7 & 4+ (arc 44); | Flat rate, max. de- | 
» Ig. are £20 8s.p.a.; pr. 24to1 | mand, & 2-rate mtr. 
& 2, or Bh; pb. lg. are £18; | Max. dem., flat, sl. 
pr. 2& 14; tr. soale, coatract, ete. 
Le. 43 (slot pr.8 .. | Flat rate, al. soale & | 
contract H 
Max. dem. flat, al. | 
mitt, & cont.| 
tesa Plat rate 

i i for ig 


€ 


1,890,580 
8,005,714 
17,000,000 

960 

118,265 
96,680 
41,000 

824,600 
52,482 

8,087,711 

7,650,074 

883,809 

122,715 


25,000 
8,148,875 
584,994 
1,527,841 
3,217,360 
827,857 
| 
1,993,422 
660,158 


| 100,000 est. 


664,251 
4,297,150 
1,143,091 

68,479 


203,000 
1,788,881 
1,102,528 

113,629 

874,346 

19,278 


716,365 
1,636,814 
1,344,177 

672,114 


4,559,105 
596,901 
97,429 
6,049,551 
87,925 
1,521,137 
904,999 
260,148 
660,812 
8,048,664 
1,722,482 
1,035,745 


16,190 
987,652 
130,646 

1,101,070 
8,875,675 
2,022,207 

19,200 


} Lighting and traction. 


Data to Mar. 81, 1909 .- 


Public lighting & traction station (924% of output for 

traction.) *Station plant and cables. Data to Mar. 31,’09 

Lighting and traction. *Also 400 v. a.c., and traction 
550 v.D.c. Data to December 31, 1903 


Lg. & tr. Lamps free(one p. 30 u.). *50—3-ph. at 6,600 v. 

to substns. Tr. 500 p.c. + Also 7d. & 1d. m.d. Data to 81/8/09 

District residential, no industres, hence no power load. 
Data to March 81, 1909 

* F. Barritt Hills, Engineer & Manager .. 


* Energy purchased in bulk from S. Wales E. P. D. Co. 
at unit 


Data to Mar. 31, 1909 .. ‘ae wa 
Gas power. Data to Mar. 31, 1909 .. ne ee 
Lg. & tr. *8,000 v. 3-ph. 50—to substations. +Ineludin; 


155 motors=772 H.P. on hire. 
*Also 50—, 3-phase, at 210 volts. 


Bulk supply to Chislehurst at 2,000 volts D.c. Data to 


Data to Mar. 381, 1 
Data to Mar. 25, 1908 


| 
| Part gas power .. 


Suction gas power; overhead mains ze oe oe 
Lighting and traction. Data to Mar. 31,1909 .. oe 
Data to Dec. 21,1908... .. 
Lighting and traction. *Pr., 67.5% of total on restricted- 


hour system, 1d. to 34. p.u. Data to Mar. 31, Joes 
Lighting and traction. Data to Mar. $1, 1909 ee 


*Corp. waterworks, 50 H.P., supplied at 1.254. per unit 
average. 
Max. load in September; load through season heavier 
than in winter. Data to Mar. 31, 1908 


Lighting and traction. Data to Dec. 31,1908 -. 
Data to Dec. 31, 1908 .. os 


*Also destructor, £7,000. Energy obtained from refuse 
almost entirely. Data to May 15, 1909 
*Two tant. 23 o.p. each, or two Osram 25 c.P., or one 
ebn., 25.c.P. Data to Mar. 1909. 
*Also 100 v. A.c. {Tr.dept. sup. 3-ph. 6600 v., 50— & 400 v., 
D.c. at 0.8d. p.u. §Inc. £2 14s. & £4 1s. p.a. Data 31/3/09 
| Lighting and traction. *Also £7 per KW. m.d, & 2d. per 
| unit. Data to Mar. 31, 1909 


| 5 miles overhead mains ‘0 Carlow. Water power; steam 
plant at C. as stand-by 
| 


*Leased from the Corporation. Data to Mar. 25, 1909 .. 
| Data to Dec. 31,1909 .. a 
Water power. Data to April 20, 1909 are «s oa 
| fata to Dec. 31, 1908 és 


Lighting and traction. Lighting A.c., Tramway Co. 
supplied with D.c. Data to Mar. 31, 1909 


Data to Dec. 31,1908... 
Lighting and traction. Data to Mar 24,1903 .. 
| Lighting and traction. Data to Mar. 81, 1909 .. 


| *Horace Boot, cons. eng. Diesel oil-engine plant. 


| 
| *Bulk atom from Bromley at 2,000 v. Data to 


Dee. 3 
Data to Dec. 81, 1908 . 


Suction gas plant 


Lighting and traction. Data to Mar. 31,1909 .. 


Lg. & tr. *Traction 550 v. D.c. }Portion of supply now 
taken in bulk from Clyde Valley Electric Power Co. 
Lighting and traction. Data to Mar. 81,1909 .. 


| Lighting and traction. Motor-ge>. 125 K.v.A., 50—, 
3-ph., for transmission. ~— to Mar. 31, 1909" 
Data to Mar. 81, 1909 .. oe es ° 


Lighting and traction. *6,000 v. 50— 3-ph. trans. {Lg. 
£149,004 ; tr, £173,018. Data to Dee. ~ 1908 


Data to Mar. 31, 1909 . . ee 

Data to Mar. 31, 1909 .. ee ae 

*Slot meter 7d. per unit, inc. meter rent. Data to 
Dee. 31, 1908 

—_ and traction. *Pb. lg. are Coleg! inc. £3 8s 64., 
£2 18s. 4d. p.a. Htg., oe to Mar. 81, 1909 

*Resident E: eer, H. A. Tulloch. Deta for 1908 


Lighting and traction. *Also £4 per Kw. p.a. and 4d. 
unit. Data to Mar. 81, 1909 
. & tr. *Prept, meters, 6d. +N. (4d.) or 2 mtl., £5; 
N. (44.) or bn. 
Data to Dec. 31, 1908 . 


ie ot traction, with destructor. Data to Mar. 
1, 1 


Lg. & tr. *8 


cial max. demand rates for lg. and pr. ; 
p». lg., are 


22 (nt. £10). Data for 1907-8 
Lighting and traction. *By 2rate mtr., 4 & 13d. 
ta to Mar. 31, 1909 


Traction supply to Yorks, (W.D.) Elec. ag and to 
Dewsbury & Ossett a: Data to Mar. 31, 1 


Overhead mains, bare ne. *Resident engineer, 
J. B. Mitchell. Data for 
Lighting and traction. Data to Mar. 31,1909 .. a 


Data to Dec. 31, 1908 .. 


Lighting and traction. *Pb. lg. arc £80 p.a., or 23d. p.u. 
pine, 12 cr.) £1 126. p.a. Data to Mar Mar 


Lighting and traction. Data to Mar. 31,1908 .. se 

Data to Sept. 30, 1903... oe 

Lighting and traction station. *Resident engineer, 
W. A. Ritchie. Data for 1908 

Lighting station. Data to Dec. 31,1908 .. ee oe 

Lighting and traction. Data to April 30,1908 .. 

*Osram lamps supp 'ied free for pb. Decrease in units 
sold due to mt!. lamps. Data to . $1,°1909 

*Purchased from Company in 1900. +Also double tariff, 
54 night, 24 day. Data to Mar. 31, 1909 

Lighting av . *Iacluding heaters. Data to 
Mar. 31, 1998 

*R. P. 


Cons. Bulk supply from Ebbw 
& Coal Co. 


Vale Steel, Iron Data to Mar. 31, 1909 


| Lighting and dh Tramways leased to "Salford 


orporation. Data to March 31, 1909 


2 


4 
115 


| 99 | | 
5.02 | 
4 
| 
18 
42 | 
6 
85 | 
oe 
0 | 
5.98 | 
20 
13.4 60 | 
“| 
7 | | 
6.6 | 
17 66 
22.0 67 
58 : 
94,496 69 
08 
| 70 
473,885 | 2 
2.2 73 
Th 
15.86 
a5 | 7 
78 
9.6 | 83 
| 
12.8 | 85 
87 
0 8,550,457 | 88 
19 | 89 
6 | 90 
1 | 91 
| 92 
ba | 
25 | 95 
8.8 | 96 
94 | 97 
5 | 98 
5.2 99 ; 
_ 
| | 101 
| 
103 
| 104 
105 
2 | 106 
| 107 
100 | 108 
1,074,882 109 
26,906 | 110 
111 
1,230,899 13 
165,000 
1,060,084 


Direct... 


8 Nernst 


102 DONCASTER .-- | Doncaster Corporation Moncrieff* 
| 1900 | E. S. Rayner 230 & 460 | Dire 
1 825 23 Kw. 
103 DORKING .. | Dorking Electricity Supply .. | 1904 | Henry Joseph ..| 
ry Joseph .. 240 Direct .. 180 141 49 KW. £37,884 491 Kw. | 
104 DOVER .. -- | DoverCorporation ..  .. | 1895 | L. W. Woodm 89 
an |100&200a.c. 100~,1-ph., 1,850 |- 670 | 77 KW. | £186,589 | 1,573 Kw. | 64arc; inc. & 
105 DUBLIN... .- | Dublin Corporation | 1892 | Mark Ruddl 500 D.c. & direct 4448 & | 47 = 
.. | Ig.200, 50—,1-ph.| 6,000 | 3,490 2596,000 | 4,944 Kw. 557 arc, 135 
106 DUDLEY... .. Dudley Corporation... .. | 1899 | Charles E. Savage = 8-ph. 35 
rect .. | 1,600 | 1,575 
107 DULVERTON | Dulverton Lighting | 1904 | awards & Dir 
‘0., Ltd. 60 30 50 Kw. 
108 DUMBARTON .. .. | Electric Supply Corporation, | 1906 | K. A. Seow. | 
Ltd. 480 | Direct ..| 940 722 | | £43,000 | 180.6 KW. | 
109 DUMFRIES .. | Dumfries Electric Supply | 1906 | Talfourd E) tr. 500 60= 
Co., Ltd. M y 230 Direct .. 200 47 125 Kw. : 60Kw. | | 
110 DUNDEE .. . | Dundee Corporation... .. | 1898 | H. Richa: | 
rdson.. | 200&400 Direct ..| 38,010 2,800 TOKW. | £179,135 | 8,221 KW. | 86are 
111 EALING .. .. | Ealing Corporation .. | 1894 | J.DouglasK tr. 550. 
Douglas Knight} 102&204 40—,1-ph.| 1,770 | 1,196 | 94KW. | £196,799 ‘T2are, 779 mtl 
112 EASTBOURNE .. Eastbourne Corporation .. | 1882& | J. K. Brydge “| 49= 
200 1-ph. | 1,950 1,096 £185,922 | 8,213 KW. | 96 are, 7x2 
113 EASTHAM .. .. | East Ham Corporation ‘ 
| 1901 | W.C. Ullmann | 940 & 480 Direct 1,925 | 1,841 £129,511 | 1,524 Kw. | 200 are, 
114 EBBWVALE .. Urban District} 1906 | Wm. Horsfall*.. (Mar., 1907 )| | ebn., 
115 ECCLES we | £15,500 188 Kw. | 24arc,408x2)| 59 
1898 | H.W. Angus .. | 2004.c.,  5C=, 1-ph. | 910 (277Kw.1 tr. 150 | approx. | mtl. 
116 EDINBURCH .. | Edinburgh Corporation .. iF Newi tr. 500 :11KW snus 600 EW. are, 
1895 . A. Newington 280 a.c., 50—,1-ph. | 15,217 | 11 137, 8,600 AH. | | 
117 EDMONTON .. | North Metropolitan Electric | 1907 | E.'T. Ruthven 230&460p.c. & direct | 
: Power Supply Co. Murray(E.in Chf.)* 2404415 50—,3-ph.| 250 104 o3 | £13,763 | 135.5 Kw. | 26 flame 
Urban District Coun- | 1903 | A. 240 & 480 | (trans.)+ (Dec. 81, are | 
119 EPSOM Direct .. 280 195 | 150Kw.| £15,000 | 334 Kw. | 24 are, 22cbn.,| 
Urban District Council H 5l= 
1902 . F. Foster .. 230 & 460 Direct .. | 560 181 | 87 56 mt. 
120 ENFIELD.. .. .. | North Metropolitan Electrical | 1906 | A. H. Bennett* 240 & | 
Power Distribution Co., Ltd. (Res.) 480 | Direct | 200 122 110 kw, £29,404 | 227 Kw. | : 187 3 
121 ERITH & DISTRICT .. | Erith Urban Distri il | 
istrict Council | 1993 | A. Covency .. 1,350 720 | 
122 EXETER & HEAVITREE | Exeter Corporation .. .. tr. 500 D.c. dx 
1889 .D.Munro .. | 1004.c., | 60—,1&2 1,500 940 | an | 84N.,7 x 2madn. 
123 EXMOUTH Supply Corporation, | 1904 | K. A. Scott | pha ,000 Kw. 89 491 | 103= 
| Direct .. 300 | 
124 FALKIRK.-- | Falkirk Corporation .. ..| 1908 J. M 69 80 Kw. £27,870 | 256 Kw. 
.MeMillan .. | 230 & 460 | Direct .. | 500 260 150 KW £34,500 6384 Kw 51 100 | 
125 FALMOUTH Eltetric Supyly Corporation, | 1906 K. A. Seott-Mon- | 240 & 480 | Di mth 10 | =! 
— .. 3800 | | 193% 
126 FAREKAM Urban District | 19909 A 105 | | 16= 
ounci! } “ph. 185 
127 FARNWORTH | Farnworth Urban District | 1901 | R. B. Leach | on ebn..! 
Council | 220 & 440 | Direct .. 550 | «520 1604 £41,983 877 KW 133 186 
128 FAVERSHAM .. Faversham Corporation ..| 1904 |G. Sommerville 500 arc, 460 3 
vere | Direc | 290 11 | = 
FELIXSTOWE Suffolk Electricity Supply Co. | | | 
ALTON 200 | Direct 200 165 | 100 KW. 300 
130. Yale Electric Power Co, .. | 1900 | T. P.O. Yal 10) 15=! 
P.O. Yale .. | 990,930 & | Direct ..| 720 | 210 aa. £20,000 | 298 1170 are & 
131 FINCHLEY .. .. Finchley Urban District | 1998 | Edward Cal | 
L ward Calvert | 250% 500 | Dizect .. | 1,000 | 589 | 200 nw. | £76,000 | | 2,644ine. | 
.. | Fladbury Electric Light and = 
Power Co., Ltd. 2000 | J. Wan. 220 | 40 | 
133 FLEETWOOD .. .. | Fleetwood "Urban District 1900 | Oswin | | | 
Council* ansom.. | 200 & 400 | Direct .. 350 220 40 Kw. | £21,500 640 Kw 21 are 
184 FOLKESTONE ..  .. Folkestone Electricity Supply | 1998 | T. Hesketh 
Co., Ltd. ++ | 210&420 Direct .. 1,750 1,091 ee £200,445 88 arc, 438 eb: 
135 FOLKESTONE AND | Folkestone District Electric | 1899 | W.G.F. Webste | & 
DI STRICT | Light & Power Co., Ltd. i ona 110 Direct .. | 100 50 |10xw. | £6,000 | 50Kw ee 
1386 FOOTS CRAY .. " | Foots Cray Electricity Supply | 1907 | A. Wright | 
Co., Ltd. (Manager) 109 | 50—, 1-ph. | oe | £10,000 | 
137 FORT WILLIAM... .- | Fort William 1 Electric Light- | 1996 | I. Reid 150 & 300 | D | 499 | 
| ing Co, - | Direct | 1 | | : 
138 FRINTON-ON-SEA .. Frinton-on-Sea & District Elec-| 1993 | W. Hockle 90 Rv. | £11,001 | 200 Kw. 6 are, 60 ine. | 9—4 
trie Light & Power Co., Ltd. ++ | 280 & Direct .. | 60 40 | 45Kw.| £7,500 | 83 KW 
1389 FROME .. Frome Electricity Supply ..| 4904 | F. H. Merritt | | , 
- H. Merritt .. | 240 & 480 Direct .. | 525 277 65 Kw. | £45,235 | 254KWw. | 10arc, 258N. | 
140 GALWAY.. .... Galway Electric Co.,Ltd. .. | 1989 | Percy A. Spalding | | | (sanetionea) | 195- 
(Eng. & Man.) | Direct .. 145 «| «(| 67.5RKW. £14,500 179KW. | 20 arc, 148 | g—1 
141 CATESHEAD, DURHAM | County of Durham Electric | 
al} 1901 | A. 8. E | 
AR'RO OW ET’ TC. Pr. Distribution Co., Ltd. | £449,618 «1,722 KW. | 75 cbn., 2 mt! | ‘ 
142 CILLINCHAM wm | & =6xw. 
. rs D.c., 230 Direct & | 950 390 79,000 | 585 Kw. are, 142 cn. 
143 CLASCOW Glasgow Corporation.. .. | 1892 | W. W. Lacki & 100 A.c.*  50—, 3- | | 964 mtl. 
re e@.. | 250 & 500 Direct 30,145 | 22,186 | 600 Kw. £1,685,084 | 34,514 Kw. 837 are J 5 
144 CLOSSOP .. | Urban Electric Supply Co. 1908 C. E. Knowl | 8,858 
Ltd. es | 240 & 480 Direct .. 425 | Go £52,148 | 293KWw. | 45.Nernst 995 
145 GLOUCESTER .. | Gloucester Corporation .. 1900 | F. H. Corson 290 440, | D | 225 
irect .. 1,041 
146 CODALMING ..  .. Urban Electric Supply Co.,| 1902 R. Robertson 600-550 | 200 Kw. £90,834 | 1,253 Kw. 96=: 
147 GORSEINO Ltd. 80 | Direct .. | 880 237 | 45 nw. | £56,727 | 740 Kw. 10 arc, 240ine., | 
N ++ «+ | Gorseinon Electric Light Co., | 1894 | D. Powell | I 
Ltd. 200 Direct .. 60 55 £3,900 | 260KW. | Wie «| tu 
148 COSPORT & ALVER- | Gosport & Alverstoke Electric | 1907 | J.FeredayGlenn | 24 ; | | | : 
“STOKE | _ Lighting Co., Ltd. 0 & 480 | Direct ..  400* 119 KW. | 
149 COVAN .. | Govan Corpcration ..  .. | 1900 | T.C. Parsons 
. | 250 & 500 | Direct .. | 1,950 1,446 | 295 xw.| £190,766 | 1,772KWw. 215 are 
150 CRANTHAM rey Electric Supply Co., | 1903 | J.E. Edmundson | 240 & 480 Direct | 
151 GRAVESEND .. | Gravesend Corporation .. 1902 | C.F. McInnes | 5101 
230 | 700 453 | 680 | £49,608 Mare... | 10= 
152 GRAYS THURROCK .. | Grays Thurrock Urban District} 1901 | E. D. Lon, | ; - 
| _ Couneil ++ | 280& 460 | Direct .. | 380 160 97 KW. £23,680 | 339 KW. 201 ine., 45 | 
153 CREAT CROSBY AND | Liverpool District Lighting | 1897 | W. M. Horsfall N., 19 mtl. ei 
WATERLOO Co. Ltd. 220 Direct ..| 485 317 | 1604, | £57,224 | 1,565Kw. mtl. 78.N 
154 CREENOCK .. Greenock Corporation .. | 1899 | J. A. Robertson & 500p.c.| 385 | | 
155 CRIMSBY 110a.c.: tr 6001 50—, 8-ph. | 500 2,080 [275 Kw.lg., £162,000* | 1,916 Kw.* 50 arc, 4 mtl., | 967= 
& DISTRICT Grimsby Corporation.. .. | 1901 | W. A. Vignoles.. | 280 & 460 | = _— | 276 aii 370 Kw. tr., pie 2N. Hl 
156 CUERNSEY ..  .. Guernsey Electric Light and | 1900 | C. Lakin - Smith | : Kw. 
Power Co., Ltd. 210 & 420 | Direct .. 1,070 861 | 600Kw. | £127,886 | 838 Kw. 16mtl .. 1,857 
157 CUILDFORD .. | Guildford Electric SupplyCo., | 1896 | H.L. Alderton | | | 
| td. ++ | 215 & 430 | Direct .. | 700 340 | Q7 Kw. £53,271 * [6mth .. | 
158 HALIFAX.. .. | Halifax Corporation... .. | 1894 | W. M. Rogerso 
+ Rogerson | 230 & 460, | Direct .. 4,750 2,850 690 Kw. | £255,742 | 8,754 Kw. | Slarc,78cbn., 
159 HAMILTON .. Edmundson’s Electricity Cor- | 1903 | T. M. Colson mth, aN. 
poration (Lessees) & 480 Direct .. | 380 889 150 kw. | £61,571 480 kw. | 66 arc 3 N. | 93=4 
160 HANDSWORTH..  .. | Handsworth Urban District | 1905 | F. A. Nixon 240, tr. 500 | Di | | 
~~ Couneil és , tr. | Direct .. | 1,050 469 143 Kw. | £70,404 522 Kw. | 124 -~ 246 | | 85=4 
161 HANLEY (STAFFS,) .. Hanley Corporation 1804 | 0 | | | 
200(pr.| 100—,1-ph.| 2,200 | 1,102 | £109,496 | 2,153 Kw. a are, 459 cbn.| 
162 HARROGATE .. | Harrogate Corporation .. | 1897 | G. Wilkinson | | 
++ | 100&200 | 50—,1-ph. | 2,150 840 | £122,531 | 2,643 Kw. 1 aay | | 110= 
163 HARROW .. .. | Harrow Electric Light and | 1995 | J. A. B. Horsley | 220 | 257’ m 
| Co., Ltd. y & 440 | Direct ..| 854 382 | 66xw. | £88,198 | 1,153 KW. | 
164 HARTLEPOOL .. .. | Cleveland & Durham County | 1904 /|A.B.Gridley(Mgr.)| 230 & 4 bees (ine. motors) | 
Elec. Pr. Supply Co., Ltd. T. Mitchell (Res.) 60 | Direct ..| 400% | 410 150 KW. | 68 
165 HASTINCS .. .. | Hastings Corporation .. | 1892 | R.F. Ferguson.. | 200 } | | 
| &400 100—,1-ph. | 1,850 615 | 30Kw. | £165,240 | 1,813 KW. | 113 are, 107 
166 HAWICK.. .. | Urban Electric Supply Co. | 
| Lita pply Co, | 1901 | A.N.Rye .. | 240 490 | Direct oo | ae | | 205400 | caoxw. cbn, | 
167 HEBBURN & FELLING Northern Counties Elec. Spy. | 1903 Batesand |280&4 | 
| Co.,Ltd. (Owned by U.D.C.) B. Rogers ‘a 60D.c.| Direct & | 9,400* | 2,498 | 3.96 
168 HEBDEN BRIDCE .. | Hebden Bridge Urban District | 1904 | J. W. Garside aia | enn ee 
oe 40 & 480 Direct .. 215 120 500 4.H. £11,500 150Kkw. | .. | 17=6 
169 HECKMONDWIKE .. Heckmond ike Urban Dist- | 1901 | Geo. H. Carter 230 & | Di 
170 HEN rict Counci Direct .. 1,000 716 | 188 Kw. £40,548 410 xw. | 10 arc, 147 | 95=7 
Supply Co., | 1907 | B.G.Drummond | 2406415 | 3-ph, | Bulk sply. 124 £32,000 
171 HEREFORD... .. | Hereford Corporation.. ..| 1899 | W.T. Kerr 220 
&440 (Direct .. 810 B45 | £42,000 | 633 Kw. | 4are | 90=8 
172 HERTFORD .. | North Metropolitan Elec. Pr. | 1901 | J.M. Bowman | 230 & 460 | Di 
Distribution Co., Ltd. (Res.)* | Direct .. | | | | 
4 173 HESTON & ISLEWORTH | Heston and Isleworth Urban | 1904 | Percy E, Rycroft | 240 & | n; 18 inc. 
District Council : 480 | Direct .. 500 886 200 Kw. £57,399 792Kw. | 51 arc, 288 | 45=8 
174 HEXHAM.. .. .. | Hexham and District Electric | 1906 | Wilfred _ Hall | 120 Ig., 290 =m. 
Supply Co., Ltd. (Cons. Eng.) 40—, 3-ph. 100 36 £8,484 52 Kw. és 9=48 
75 HEYWOOD ..  .. | Heywood Corporation .. | 1900 | Jas. Stott 200 & 400 
° . & 400 | Direct 900 98 100 Kw. £26,936 | 231.4 Kw. | 4arc +» | 66=2 
176 HICH BARNET.. _.. | North Metropolitan Elec Pr. | 1900 | H. Bernard Sale 230'& 460 
177 HICH WYCOMBE Co., Ltd. (Res.)* Direct .. 500 312 £14,444 861 KW. 18 arc, 169 
(Borough) Electric | 1998 | W. E. Brandreth | 210420 | Direct .. | 880 530 | 110 100,084 | 1,007 
178 HINDHEAD AND DIST. Kw. | £100,986 | 1,007 xw. 
istrict Electric T.B. 
179 HITCHIN Reader .. | 2206440 | Direct ..| 195 70 | | £19956 | 150xw. 
ia. pply Corporation, | 1906 240 & 480 | Direct .. 200 612 | | £18900 | 183xKw. 
ee i 
| Williams .. | 200400 | Direct ..| 220 49 940mw. | 221,405 | 212 xw. 
Urban Distxi ounc 90 : 00 90 KW 


988 uw. | Sare, 16 mtl. | 49-975 50=1,250 2,183 KW. 
| 

491 Kw. 89 KW. (inc. | Sad | 580 Kw. 

htg. 

1,578 Kw. | 64 are; ine. & 47=379 | 21=1,100 u.P.| 2.940 
| N.=4448-c.Py | 

4,944 Kw. 125 | 6,783 Kw. 
| 1. | 

985 Kw. are, = | Seeother 1,687 Kw. 

110=753H.P 

62 KW 85 cbn. 8=12 72 KW. .. 

180.6 KW. | 60=546 HP. 16 651 Kw. 
(ex. tr.) 
60KW. | | 94=86.5 | EW. .. 
3,221 KW. | 86 are |404=1,708 144=8,580 8,549 KW. 
72 are, 779 mtl.| 49-190 up. 4,367 Kw. 
6,218 KW. | 96 7x2 | 111-996 8,524 Kw. 
mtl. 
,524 KW. | 200 are, 84 | | 80=2,000 3,519 KW. 
ebn., 25 mtl. i 
188 KW. .. 233 KW... 
540 kW. | 27are = .P. | oe 795 KW. 
| 308 pent 47=196 | 
135.5 Kw. | 26 flame are | 19—93.5 up. 229 KW. 
984 Kw. | 24are, 22cbn., 51=229 525 KW. 
56 
480 KW. | 12 are, =40 HP... | 515 Kw. 
| ebn., 300 mtl. ain | 
227 KW. | os 187 HP. | 350 Kw. 
913 KW. '19are,511cbn.,' 139—g08 34=850 | 2,150 KW. 
84N.,7 x 2mdn. | | 
89 arc,49l | 40=1,000 | 2,018 KW. 
| (ex. tr.) 
256 KW. ue... 303 KW. 
6384Kw. 51 100 60=335 H.P. 966 KW 
t 
173 KW. i “| 16=183 H.P. | | 217 RW 
9 mtl. | | | 
877 KW. 183 arc, 186 | | 24=600-H.P. | 1,336 Kw. 
ine. 
150KWw.  10arc, 8cbn. =80 LP... 200 Kw. 
20 mtl., 100 N.| 10-80 | 
300Kw. 40 10 | 15=92 up, | 850 KW 
mati. 
238 KW. :170are & inc. | .. | .. | 917 Kw. 
1,264 KW. | 2,644ine. | 95~110 up. | 1440 Kw. 
(equiv. | 
§ ine. | .. | 
640 kw. 21 are +» | 50=420 np. | 1,228 kw. 
\ | 
88 arc, 488 ebn. | | 3,466 Kw. 
&N, 
50 Kw. ee nop... | | 217 Kw. 
200 Kw. Gare, 60ine. | 9-4up. .. 210 KW. 

838 Kw. *| 4=10 me... | 93 KW. 
254 Kw. 10 arc, 258N. | RW... 
1799Kw. | 20 arc, 148 | g—15 np... | | 214 Kw... 

ebn. | 
1,722 KW. | | 75 ebn., 2 12,190 Kw. L 000 Kw. bulk) 21,885 kw. 
=6 Kv | KW. 
585 Kw. 2 arc, 142 cbn. 83=90 | 679 KW... 
364 mtl. | 
4,514 Kw. 887 are. | 8,858=23,748 | | 52,250 Rw. 
| | 
293 Kw. | 45 Nernst ..| 16=480 H.P. | 848 KW. .. 
| | 
258 Kw. 175 are, 7 | 96-421 | 60=1,500 HP. | 3,152 Kw. 
mtl., 38N. | | 

740Kw. 10 240 ine. 26=65 KW. | 797 KW... 

| 
260 KW. | 57 ine, |1=8mP. .. | | 267 KW... 
| 
119KW. | ee | 8=10 wp. .. | | 153KW. .. 
772 Kw. | 215 are 4,759 HP. .. | <a | 5,890 KW. 
730 KW. | 1,050 Kw. 
27 arc 10=85 40=1,200 567 KW. 
| | | 
339 KW. 201 ine., 45 | 94—72 wp. | 427 Kw. 
N., 19 mtl. 
565 Kw. | 24 mtl.78N. | 15=55 up... | 1,618 Kw. 
916 Kw.* | Saxe, 4mtl., | 367=5,199* | 82=2,250 9,010 Kw.* 
| 
KW. 82 are, 84 cb. 151=1,018 | Max. dem. = | 2,631 Kw." 
43 m H.P. 252 Kw. (ex. tr.) 
g38 kw. | 16 | 1,857 HP. | | 2,695 Kw. 
* | 6 mtl. | 60=346 H.P. * 
Rw. are, 78 '421=1,982 np, See other 5,452 KW. | 
4 mtl. Table. | | 
480 EW. ae, =430 H.P. | 988 KW... | 
522 Kw. | 124 246 | 85=446 np, | 240 | 1,172 Kw. 
153 Kw. In are, 459 cbn.) 129—876 HP. 2,939 Kw. 
643 Kw. arc, 203 cbn. 110=848 | ee 3,044 Kw. 
257 mtl. 

153 Kw. | 1,153 Kw. 
c. motors)| | | 
150 KW. | | 687 Kw. 837 Kw. 

| | 
813 KW. | 118 are, 107 | 21=65 u.P. 1,442 Kw. 
| ebn., 2m 1. 
529 Kw. | 12 arc,3cbn.,| 660 Kw. 1,212 KW. 
| 433 x 2 mtl. 
8,963 KW. | 8,787 KW. 
150 Kw. | 86 mtl. 17=60H.P... | 167 Kw. .. 
410Kw. | 10 arc, 147 | 95=782 up. | 400KW. .. | 1,504 KW. 
ebn., 47 mtl. 
533 KW. | 4 are ++ | 90=840 HP. 1,000 Kw. 
38 Kw. | 9 are, with | 8=411 879 Kw... 
18 ine. 
92Kw. | 51 288 | 45=3044 ee 1,069 Kw. 
Tati. 

52 Kw. 9=484 HP... 91 Kw. .. 
31.4 Kw. | 4are +» | 66=222 np. | 16=400 HP. | 416.5 Kw. 
Sl Kw. | 18 arc, 169 | 36=158 uP. 514 Kw... 

mtl., 169 inc. 
007 Kw. | 12arc, 20 mtl.,) 155=568 n.P, 1,654 KW. 
150 Kw. 7=22 wp... 170 Kw... 
83 KW. 7=18 up... 207 Kw... 
112 Kw. |9arc, 452 cbn. | 8=54 HP... 253 Kw. .. 
80 Kw. 


60 Ips. 
(16 e.p.) 


8 
10 


Up 


Lg. 5, 44 & 3; pb. lg. £140 p.a.; 
pr. 2 to 14; tr. 

Lg. 7 & 4, or 6; pr. 23 .. 

Lg. oe or 6 w. dis.*; pr. 23; 
tr. 


5: » lg. arc £22, ine. 


Lg. 6; pb. Ig. £35; pr.4tol.. 


Lg. 44; pr. spl.; htg. 13; tr. 
- Scale 
Lg.7; pr. 3 ite 


Lg. ag pb. Ig. are £15, £12, 
£8 3 pr. 24 max.; tr. 14 
Lg. 4 pb. lg. are 

£18 14s., inc. £2.1.8* ; pr. 14 
| Lg. 54, hotels 7 & 4+ (arc 43); 
| pb. Ig. are £20 3s.p.a.; pr. 23 tol | 
| Tg. 5 & 2, he pb. ig. are £18; 
pr.2& a; r. 1.5 
Lg. 43 (slot Os pen 


Lg. 7 & 2, or 4; pe. 13; pr. 
| 28 to 1; tr. 1} t01 

| Lg. Ww. dis, to 25% ; pb. Ig. are 
£9, ine. £1 to £2 1s., pr. 13 toZ 
Lg. 6 & 2, or 5; pb. lg. are £194 | 
p.a. 5 pr. 4&1; htg. 3&1 
Lg. 4; pb. Ig. 18; pr. 2 to 1 | 


Lg. 5% (are Ig. 4); pb. lg. are 
£174 p.a.*; pr. 2 

1¢. 4 &1(ex.peak 14); 
htg. 2 


 Lg.7 & 2, or 43 (are. 24); pb. Ig., 
are £20, p.a.; pr. 2to 14; tr. 12 
| Lg. 43; pb.lg. contract ; pr. 23 
to 13; tr. 13 
Lg. 5; pr. 8; htg. 14 
Lg. lg. are £15 p.a. 
pr. 
| 3; htg.13 .. 
| Lg. 6 
| 
| Le 43 net 5 i Ig, are £16; pr. 
5 
| Lg. pr. 


Te & 63; pb. Ig. 84 ; pr. 6 to 


| 
| Lg. 6 & 3, or 43; pb. Ig. ine. £3 | 


8 to 8; p>. Ig. 4inel.; pr. 
3 to 13; htg. 14 

Lg. 6 w. dis. 5 pb. Ig. are £14 & 
| £18; pr.3 


| | Le. 64; pb. lg. contract; pr. 1 
g.6; pr. 8to2. 


Lg. 7 & 3, or 6; pb. Ig. 25 pre | 


| “4&1, or 

| Lg. 5; pb. lg. contract; pr. 8 
and 2 


| Lg. 82 (less 5%); pr. 14 with 
discount ts 

| Lg.7 & 13, or 41 (slot meter 54); 
| pb. Ig. re pr. 2 to 14; htg. 1 
1g, 3% to 3; pb. lg. are £12 & | 
| £10 p.a.; pr. 14 to 3* (1908-9) | 
| Lg. 44; pr. 24 & spl.; tr. 14 
| 


| Lg. 6 & 2, or 4; Pog ag 2.28; pr. 
2 to 12: htg. 2; tr. 1 
| Lg.7 & 4, or 6; _ Ig. cont. ; 


pr. 
| Lg. 43; pr. 2,14 &1 


| pb. Ig. are 
| £14 p.a.; pr. 2 to 

| Lg. 7 & 3, or 5; pr. Fas, or 24, 
| and special 

| Lg. 7 & 2, or 5; pr. _ Pate, 5 
1, or 2; tr. 2 to 

g. 5 to 3; ‘pb. lg. 3: 


g.5,or9 & ii pb. lg. 5, less 
“394% pr. 
& 14; 


4 

85 
. 4; pb. lg. arc £20 p.a.; pr. 2: 
| to 12, al (Gime sw.); tr. tol 
iLg. 7 & 3, or 6, 54; pb. Ig. inc. £24) 
| p.a.; pr. 4 & 14, or 24, 2; htg. 2 
| Lg. i, less 1d. discount ; pb. lg. 
cont. ; 3; pr. 3to 14 


pr 4 & j 

| Lg. 4, or 1/3 per c.p. p.a.; 
| 

| 


| Lg. pb. lg.3; pr. 2 tog; | 


| 4; pr.2&1. 


| Lg. 4; pb. lg. £12p.a.; pr. & tr. 
| 


Lg. 6, 44,3,2&1; pb. lg. 
| 1.8 ‘inclusive ; pr. 8, 1, 

Lg. 14; 
| pr. & htg. 2&1 
| 78 4, are 7&1; pr. 4 


Lg. pr. 14 ee 

Lg. 6, or 6 & 24 (spl.); pb. Js. 
are "£20, ine. p.a.; pr.3 

Lg. 5 & 3, or 4 (mills) ; pb. lg. 
about 1.25; pr. 24 to 0.9 

Lg. 33; pr. 13 with discounts . 

Lg. 5; pb. ig. 3; pr.2 .. 

| Lg. 4; pb. Ig. 14; pr. 1; tr.2.. 

| Lg. 5; pr. 3; htg. 14 .. 

Lg. 44; pr. 3 to 1, with dis. 

Lg. 7 &2 Ig. arc 


£144 p.a.; pr. 44 & 14 
Lg. 5 w. dis, to ele 2.46 ; 
pr. 2, 14, 13 
Lg. 5; pr. 2 

6 & 3, or lg. con- 
Lg. 7 & 2, or 5; pb. lg. arc £164, 
ine, £3 p.a. ; pr. 44 & 14, & spl. 
Lg. 5 & 2; pb. lg. are £138, N. 
£3; pr. 4 & 1, or 24 
Lg. 8; pr. 4 oe 
Ig. 5; pr. 8; htg. 14 


Lg. 5; pb. lg. 8; pr. 3 .. 


Lg, 4; pr. 4; tr. 14 &1 


p.a.; pr. 
| a 3 6 to 4; pb. lg. & pr., con- | 
ract 


scale 
| = demand and | 
rate 
| Max. & flat 

rate 


| Max. demand & flat | 
te w. discount 


| Fiat rate with dis- 


rate, & prept. 
Flat rate & sliding | 
scale 
Max. demand, fiat 
| rate & sl. scale, 


Flat rate, with dis- 


counts 
Flat rate with dis. ; 
spl. m.d. for pr. 
| Flat rate & max. 
demand 


| 
| 


r. 1} esunts 
pb.lg. 2(are £20 | 2-rate meter, flat | 
p.a.); pr. 6&1; tr. 2 to 1, av.1.3 


| Flat rate, max. de- | | 


mand, & 2-rate mtr. 
| Max. dem., flat, sl. 
scale, contract, ‘ete. 
| Flat rate, sl. seale *| 
contract 
Max. dem.. flat, sl. 
sc.,2-rate mtr. & 
Flat rate (with dis- 
count for lg. only) 


& flat | 


| Flat & sl. scale 


| Flat rate 


| 
| 


| Max. demand & flat | 


rate 


Max. dem. flat, sl. se. 


2-rate, w. dis., t. sw. 
Flat rate and con- 


tract 
Flat rate with dis. 
| Flat rate with dis. 
Flat rate 
Flat rate 
Fiat rate, «1. scale & 
contract 
, Sliding scale 


Flat rate & ating | 


demand & cont. 
Flat rate & contract 


Sliding scale 


Flat rate 


Flat rate .. 


| Flat rate 
| Flat rate .. 


Max. dem., flat, 2- 
| and contract 
| Flat rate & contract 
| with discounts 


counts 

Max. dem..,flat rate, 
sl. scale & cont. 

| Max. demand, flat 
rate, cont. & 

Flat rate .. 


Max. dem., flat rate, 
sl. seale & special 

Max. demand, flat 
rate and contract 

Max. demand and 
contract 

Flat rate with dis. 


Max. demand, flat 
rate & sliding scale 
Max. dem., flat, 2- 
rate & cont. 
Max. demand, flat, 
2-rate m. & cont. 
Sliding scale & flat 


rate 

Flat rate & max. 
demand 

Max. demand, flat 
rate and sl. scale 

Max. dem., flat rate, 
sl. scale & cont. 

Max. demand & flat 
rate 

Flat rate, 2-rate 
mtr. & contract 

Flat rate & sliding 
scale 

| Max. demand & flat 


rate 
Flat rate with dis. 


Max. dem, 2-rate, 
cont. & time sw. 
Max. demand, flat 
ra e & contract 
Max. demand 


Flat rate & sliding 
scale 

Flat rate & special 

Max. dem., flat rate, 


sl. scale & cont. 
Flat rate with dis. 


Flat rate with dis- 
count 

Flat rate, sl. scale 
w. dis. & special 

Fiat rate .. on 


Flat rate, 2-rate, & 
sl, scale with dis. 

Max. demand and 
flat rate 

Flat rate with dis- 
counts 

Flat rate with dis- 
counts 

Flat rate, sl. scale, 
cont. & special 

Max. dem., flat rate, 
and cont. w. dis. 

Max, dem., fiat rate 

2-rate, cout. & 
Flat rate 


Flat rate 
Flat rate . 


Flat rate with dis- 


scale 
3 Flat rate & contract | : 
Flat rate, max. 700,100 


6,1 
987,652 
180,648 

1,101,070 
8,875,675 
2,022,207 
19,200 
1,074,392 
26,984 
4,719,085 
1,487,107 
1,280,999 


104,097 
174,741 
212,517 
151,827 


1,258,035 


approx). 
05,526 


300,000 
(estimate) 
76,463 


97,668 
811,986 
119,689 
100,000 


15,000 
457,661 
197,878 


520,947 
82,794,807 
518,352 
1,390,253 
282,946 
4,000 
31,820 
2,351,379 
| 
755,000 
211,589 
354,750 
3,560,000* 
2,043,138 
1,045,300 
334,732 
5,536,311 
393,596 
731,465 


1,616,524 
1,153,623 
400,402 


821,671 
862,022 
67,000 
660,876 
80,709 
330,000 
(cotimated) 

557,485 
46,589 
612,071 
2,378 
768,609 


| 


| 


| 
| 
| 


J.B. Mitchell. Data for198 
| Lighting and traction. Data to Mar. 81, 1909 


102 
103 


Lighting and traction. *Pb. lg. arc £80 p.a., or 5. pu, 104 
inc. (12 c.p.) £1 12s. 81, 1 

Data to Dec. 1908 105 
Lighting and traction. Data to Mar. 31,1908 .. 106 
Data to Sept. 30, 1903 .. 107 

| Lighting and traction station. *Resideat engineer, 108 

| W.A. Ritchie. Data for 1908 

| Lighting station. Data to Dec. 31,1908 . a 109 

| Lighting and traction. Data to April 80,1908 .. 110 


sold due to mtl. lamps. Data to Mar. 31,°1909 

*Purchased from Company in 1900. +Also double tariff, 112 
54 night, 24 day. Data to Mar. 81, 1909 

*Iacluding heaters. Data to 113 


*R. P. Wilson, Cons, eng. {Bulk supply from Ebbw 114 
Vale Steel, Tron & Coal Co. Data to Mar. 31, 1909 
Lighting and traction. Tramways leased to "Salford 115 


| *Osram lamps svpp'ied free forpb.lg. Decreasein units 1] 
| 
| 


Lighting and traction. 
Mar. 31, 1998 


Corporation. to 31, 
wa oe 116 
*C. J. Barnett, resident eng. {Bulk supyly. Data to 1{7 
March 81, 1909 
Data to Mar. 81,1909 .. ws 
*Tantalum, £5; inc., £34 p.a. Data to Mar. 31, 1903.. 119 


| Buik supply from North Metropolitan E.P.S. Co. 120 
*Eng. in chef, ~ T.R. Murray. j'’ata to Mar. 31, 1909 


Lg. and tr. *Exse. £12, 114 for tramway (2x8 421 
€.P.) £3.17s., N. £54, p.a. Data to Mar. 31, 1908 

Lighting and traction. *By company. Bought by 122 
T.C. in 1896. Data to Mar. 31, 1909 


*Kesident engineer, F.C. Mann. for 1908. . 
Data to May 15,1909 .. 124 
*Res den: engiueer, E. E. Smeeton. Data for 1908 .. 125 


Lighting and traction. Supply to Kearsley, and licht 127 
railway to Pendlebury. Data, 10 Mar. 31, 1908 


Gas power. Data to Mar. 1908 oe 2 -» 128 
4 Undertaking leased to Co. by Felixstowe & Walton 129 
Ligutine & traction. Water power 130 


* Purchased from Syndicate as from June 30th, 1909. 133 
Data to Mar. 31, 1909 
Supply to Sandgate and Hythe at 2,750 v.p.c. Datato 134 
eC. 1 


Data for 1903 és 135 
*Bulk supply 136 
| Water power, also partvil .. as 
| Gas power ae we os 138 
| Data to Dec. 81,1908 189 


Water power mainly ; part gas power. Data to Dec. 31, 140 
| 1908 


| Bulk D.c. supply to Naval Authorities. 


* Merz & McLellan (cons. engs.) {Bulk supply from Co.of 141 
Durham Elec. Supply Co., Ltd. Data to Dec. 81, 1908 
*3-ph. pr., 173 & 142 
397 v. +Dec. due to mtl-fil. Ips. Data to Mar. 81, 1908 


8 stn.; at 2, part supply to sub-stn. 25— 3-ph. at 6, 300 v. 143 
| *Spl. rates to very large pr. cons. Data to May 81, 1908 
| Lighting and traction station. Data to end of 1903 144 
Lighting and traction. Data to Mar. 81,1909 .. 145 
| Data to Dec. 31,1908 .. aa 146 
| Data for 1907 .. oe -» 147 
| *Current supplied in bulk by Gosport & Fareham Tram- 148 
ways Station at 14d. per unit. Data to Dec., 1908 
Data to May 15,1909 .. << 149 
Lighting, free wiring, 6d. per lamp per quarter; and hire- 160 


purchase over 3, 5 or 7 years. Data to Dee, 31, 1 
Lighting and traction. *Pb. lg. are £17.65 & £10, 15] 
Nernst 7 a. 


152 
Data to Dec. 31, 1907 .. ee os -» 153 
Lighting and traction. *Estimated to June 30,1909 .. 154 


Lighting and traction (supply to Tram. Co.). *Also bulk 155 
supply to G.C.Ry. Docks & Admlty. Data to Mar. 31,’09 

Two stations, one gas power. 2,600 v. D.c. to sub- 156 
stations. Data to Dec, 31, 1907 

Part oil power (Diesel engines). *Number of lamps 1§7 
connected not registered. Data to Dec. 31, 1908 

Lighting and traction (A.C. to sub-stations, 3- -ph » 5,500 158 


v., 25—). Data to Mar. 31, 1909 
Data to Dec. 31,1907 . ee oe os «+ 159 
Lighting and traction. Data to Des. 31, 1908 169 
auxiliary plant at destructor works. Data approx. 16] 


| Data to Mar. 31, 1908 . 


| 
| 


| Station run in conjunction with 6-cell destructor. 


to May 1909, otherwise to Mar. 31, 1909 
Reduction on total units sold, owing to metallic filament 1§2 
lamps. Data to March 81, 1909 
Data to Dec. 31, 1908 . 163 


*Used as stand-by ; bulk supply (850 Kw.) fm. C. of D. Co. 164 
Con. engrs. Merz & 81, 6 
165 


Data to Dec. 31,1908 .. a 


*Also bulk supply fm. C. of D, Co. Cons. Engrs. Merz & 167 
McLellan; Man. C. W. Data to 81,'08 


| Data to Mar. 31, 1903.. wi 

| Lighting and traction. Data to Mar. 31, 1909 -- 169 
| Data to Dec. 91,108... .. se «» 


*E. T. R. Murray, engineer-in-chief. +Bulk supply from 172 
North Met. El. Power Supply Co. Datato Mar. 31, ’09 


Data 173 
to Dec. 31, 1908 
Lg. & tr. Consumers doubled wt. inc. demand; due to 174 
mitl.-fil. Ips. Data to Dec. 81, 1907 


Lighting and traction. Data to Mar. 31,1909 .. «+ 175 

Bulk supply from North come E.P.S.Co. *E. 176 
ef. Data to Mar. 31,1909 

Data to Dec. 81, 1908 .. ee ee oe oe 

Part oil power. Data to Dec. 31,1908 .. we ao 

*Resident engineer, Geo. T. Laverty. Data for 1908 .. 179 


Data to Mar. 31, 1908 .. wi 


| 
4 
| 100 | 
6 | 
94 
84 
| 6.5 
| 5.2 2,116,000 
| (1906) 
| 40 165,000 
1,050,034 
| 
| 112 
| 
| 
59 | 
17.39 
‘a 
25 
34 
| .. | 1,831,884 
| | 10,650 
11.8 | 
| a5 | 
4 
| — 18} 
10.19 
4.5 
11 
94.6 
18.3 
4.5 
| 
17* 
5.5 
1.9 
25.9 
10.3 | 
4.2 
5 
12 
6.5 
12.5 
9.25 
20 | 
6.25 
| 92678 a 
| 


HARTLEPOOL .... | Cleveland & Durham County A. B. Gridl 
Elec. Pr. Supply Co. Ltd.” T. Gridley (Mg 410 
165 HASTINGS .._ .. | Hastings Corporation R.F. Ferguson. | 200&400 1,850 61s | s0nw. | £165,240 | 1,818 Kw. | 118 are, 107 | 
168 HAWICK... | Urban Electric Supply Co.,| 1901 | A.N.Bye 240 489 | ..| | | | | Sein, |, 
438 x 2 mtl 
167 HEBBURN & FELL Northern Counties Elec. Spy. | 1908 | W. Bates and 
Co., Ltd. (Owned by U.D.C.) W. R. Rogers & | 3,400" | 2,428 474 KW. 
168 HEBDEN BRIDCE .. Hebden Bridge Urban District | 1904 | J. W. Garside ..| 240 & 480 | Direct .. 215 120 500 A.H. £11,500 150Kkw. | 36mtl. .. | ] 
.. | Heckmondwik 
169 HECKMONDWIKE Urban Dist- | 1901 | Geo. H. Carter .. s00 | Direct .. 1,000 716 | 188Kw. | £40,548 | 410 Kw. ‘ 
170 HENDON .. | Hendon Electric Supply Co., | 1907 | B.G.Drammond | 2404415 | 50~,3-ph, |Bulksply.| 124 £32,000 
171 HEREFORD .. | Hereford Corporation.. ..| 1899 | W.T.Kerr ../ 220%440 Direct .. 810 345 50 Kw. £42,000 | 633 Kw. | 4are 
172 HERTFORD .. .. | North Metropolitan Elec. Pr. | 1901 | J. M. Bowman | pe 
230 & 460 | Direct 300+ 158 | 40xw. | £11,090 | 338 KW. | 9 with | ¢ 
"District Counell Urban | 1904 | Percy E. Rycroft | 240 & 480 | Direct .. 500 886 | 200Kw. | £57,899 | 792KWw. | 51 aro, 288 | 4 
HAM.. .. | Hexham and District Electric | 1906 | Wilfred Hall 
175 HEYWOOD ..__ .. | Heywood Corporation -- | 1900 | Jas. Stott | 200 & 400 | Direct 900 100 zw. | £26,986 | 231.4 Kw. | 4arc 
176 HIGH BARNET.. .. | North Metropolitan Elec Pr. | 1900 | H. Bernard Yer 
Distribution Co., Ltd. (Res.)* Bale | 9004 460 | Direct .. 180 
177 HICH WYCOMBE *. “ines (Boroagh) Ele Electric | 1998 | W. E. Brandreth | 210 & 420 | Direct .. 830 580 | 110xw.| £100,281 | 1,007 Kw. | 12are, 20 mtl., 1 
350 N. 
AND DIST. Bright District Electric 1900 | T.B. Reader .. | 2204440 | Direct ., 175 70 | | £19,956 | 150 kw. 7 
es = Supply Corporation, | 1906 ~~ A. Scott- 240 & 480 | Direct .. 200 612 | 77 Ew. £18,950 188 KW. = q 
180 HOLYHEAD ..  .. | Holyhead Urban District | 1904 | P. Williams .. | 2004400 | Direct .. 220 149 || 240Kw. | £21,405 | 212 kw. |9are, 452 cbn. | § 
181 HONLEY..  .. | Honley Urban District Council | 1904 200 Direct. 15 26 £3,100 80 KW. | 2are, 99 ine. | 3 
182 HORNSEY +» «+ | Hornsey Corporation.. ..| 1903 | N.Staniland .. | 240 & 480 koue .. | 1,800 665 | 250Kw. | £187,866 [4,293 KW. | 58 arc, 126 ine.) 2 
183 HORSHAM... Urban District | 1902 | J.B. Morgan .. 900 & 460 | Direct .. 400 178 115 kw. £28,320 | 470Kw. [21 are, 80 1 
184 HOUCHTON-LE-SPRING 1907 220 40~, 3-ph. | Bulk 96 Kw. | 24 
185 HOVE (ALDRINCTON).. | Hove Corporation... 1005 | HLH. Sooit 2904 440 | Dirt. 29 £9,029 | 188 Kw. | 4mtl. 
Boro’ Surveyor 5 
186 HOVE .... Hove Electrie Lighting Co., | 1892 | C.B. Smith .. 220 | Direct .. | 1,608 991 | 36Kw. | £165,488 | 3,262 Kw. 11 
187 HOYLAKE & W. KIRBY W. Kirby Urban | 1901 0.J.Tumer ..| 290 | 50~,1-ph.| 025 890 | | £59,019 | 1,841 | Bare, 429cbn, 
50 mtl., 8 N. 
188 HUDDERSFIELD | Huddersfield Corporation .. {| 1898 | A. B. Mountain 100~, 1 ph. 4 ph. 2000 2,412 | £208,239 | 5,018 Kw. | 39 are, 48 ine. | 
189 HULL ..  ..  ., | HullCorporation .. ..| 1998 | H.Bell .. 220 & 440 4,724 | 483 Kw.- | £854,977 | 6,097 KW.- 20 ‘are, 42 
190 ILFORD .. | Ilford Urban District Council | 1901 | A.H.Shaw .. | 2904460 | Direct ..| 8,600 1,675 200 Kw. £170,111 | 2,629 (106 are, 1,000 9 
tr. | 
. 191 LFRACOMBE.. Light & | 1000 | A.A, Jenkins .. 240 480 | Direct | 
192 ILKESTON | Dkeston Corporation . | 1903 | A.O. Gilbert .. | 2804460 | Direct .. * £16,598 1,820 Kw. | 20 arc, 200 
tr. 500 i 
193 .. | Ingl 
ower a Lighting & | 1900 | D. Tattersall .. 100 & 200 | Direct .. 29 22 | 12%xw.| £6,000 | 68Kw. | 36 ine. 8 
re Px orth 0; otland Electric | 1905 | E. J. Williams.. 
Light & Power Lia 240 & 480 | Direct .. 830 188 | 100Kw.| £30,451 | 264 Kw. 4g 
IPSWICH .. +» | Ipswich Corporation... ..| 1903 | F. Ayton ++ | 280 & 460 | Direct .. 1,511 887 | 210Kw.| £87,015 | 1,208KWwW. | 2mtl .. | 2% 
196 JEDBURCH Supply Corporation | 1908 | K. A. 225 & 450 | Direct .. 66 84 | 85 KW. £12,960 83 Kw, 7 
197 KEICHLEY «+ | Keighley Corporation.. 1901 | J.M.Smyth .. | 930 £60, 740 330 | 100xw.| £57,409 | 893xKw. (18 arc, 24 cbn.,| 10 
48 N. 
198 KENDAL .. .. | Kendal Corporation .. .. | 1902 | John A. T. 220 & 440 | Direct ..| 109.5 67 | 40xw. | £14,189 | 160 Kw. 
199 KESWICK ee es Electric Light Co., 1890 W. Jackson .. 100 1-ph. 120 60 £18,761 8 arc, 20 ine. 

200 KETTERING .... | | Walker | 2904 400 | Direct 715 455 | 70Kw. | £52,902 | 651Kw. (30are,60cbn.*, 14 
Couneil 19mtl*, 203 N.* 
201 KEYNSHAM K Light & | 1991 | G.J.T.J, Parfitt 230 Direct .. 15 55 | 50 Kw. £4,350 | 119Kw. | 6 Nernst, 119 | 6- 

‘ower Co., Li ine. 
202 KIDDERMINS Kidtonminsler & Distriet Elec,| 1900 | A.Charlton .. 
Lig, & Traction Co., Ltd. 230 & 460 | Direct ../| 1,550 575 | 220Kw.| £45,774 | 655 Kw. oe 41 
203 KILDARE.. aa Naas Rural District Council 1905 | H.Rylance.. 200 Direct .. 82 ed o £3,300 
204 KILLARNEY .... | ae Electric Supply Co.,| 1898 | Valentine Ryan 100 100, 1-ph. | 160 52 a £7,000 183 Kw. re 
205 KILMACOLM .. in Kilmalcolm Electric Lighting | 1908 | James Brown .. | 240& 480 | Direct .. 50 46 20 Kw. £10,000 816 Kw. | 6ebn.,6mtl. | 5= 
206 KILMARNOCK .. .. | Kilmarnock Corporation .. | 1904 | A. H. Burbidge (240&480 [Direct .. 755 547 | GOKW.| £45,556 | 583Kw. | 50 arc... | 47 
207 KING'S LYNN .. | King’s Lynn Corporation .. | 1899 | J. Pilling | 200 & 400 | Direct .. 680 332 60Kw.| £49,866 | 755 Kw. | 232 cin, 76 
} mtl., 15 N. 
208 THAMES Cor- | 1898 | J. E, Edgcome.. 105° Ti~,1-ph.| 860 574 £99,651 | 1,803 Kw. | 58 
209 KIRKCALDY Kirkcaldy Corporation | 1902 | 0. F. Francis .. | 930.4460, | Direct .. | 1,090 264207 | 759xw. | 104 are, 218 | 78 
tr. 
210 LANCASTER .... L ter Corporati | 1868 | W. A. Tester .. 280 & | Direct ..| 1,250 700 £63,800 | 1,770 Kw. 41 are, mtl 10: 
Electric Light Works, | 1891 | M.G. Smyth .. 105 & 210 | 100—, 1-ph. 150 72 is | %8Kw. are, 136 ine. 
212 LEAMINGTON .. | Midland Light & | 1887 | Perey Older .. | 115 & 230 | Direct .. 524 238 | 107 Kw. | 754kw. | Lare | 40: 
ower Uo. 
213 LEATHERHEA' Leatherhead & District Elec- | 1902 | H. Leslie Dixon | 9994440 | pi 150 91.8 
TEAD & Ml KLE 7 “tricity Co., Ltd. Direct .. dann) £38,450 | 863 Kw. ea 12 
214 LEEDS . Leeds Corporation .. ..| 1898 | H. Dickinson .. | 199, | 50—, 1-ph. | 15,740 8,220 | 10,611 xw.| 1,9 
Leek Urban District Council.. | 1904 | R.M.Carr .. | 9230 & 460 phot. 430 177 | 64.4Kw. | £15,747 | 232 KW. 44: 
| 
é 218 LEICESTER Leicester Corporation. . | 1894 | A. Colson | 100 & 200 1ph.| 4,400 1,980 | £288,818 7,020 Kw. wa 8 
} | 
LEIGH .. | Leigh Corporation .. .. | 1899 | Arthur T. Smith | 9994440 | Direct ..| 760 440 | | £45,748 | 679 KW. | 
| Leith Corporation ..  .. | 1899 | A. P. Butherford 200 & 460 | Direct | 2,830 1,991 ) | £147,558- (3.501 Kw.* | 299are—.. (415: 
219 LETCHWORTH .. | First Gorden City Co.,Ltd. . | 1907 | CharlesGould.. | 9508500 Direct ..| 180 25: 
} 
200 LEWES Electric | 1901 | C.F. Butler .. | 230&460 | Direct .. 330 140 2Kw. | £25,044 | 3871 Kw. 70 16: 
apply Co. ; 
221 LEYTON .. ..  .. | Leyton Urban District | 1896 | F. Harman Lewis| 150 & 300 Direct .. 8,140 | 1,050ig. | 64Kw. | £179,293 | 2,080 Kw. | 82 arc, 819 | 85- 
Council tr. 500 | 910 tr. ebn., 637 mtl. 
222 LIMAVADY .... Power & Light | 1897 | H.J.S. Ritter.. | 110220 (100, 1-ph. 240 33 Kw. 
oF! | 
293 LIMERICK ee .. | Limerick Corporation .. | 1902 | P.T.MacNamara| 930 &460 Direct 360 250 93 Kw. £30,000 a 64 are ae 
| 
224 LINCOLN..  .. | Lincoln Corporation .. .. | 1898 | Stanley Clegg .. 280 & 460 | Direct .. 1,394 Ig. | 84.5 | £65,151 | 1,214 KW. 168: 
85 tr. mil. 
225 LIVERPOOL “aes .. | Liverpool Corporation -. | 1888 Fagg von 280 & 460, | Direct .. | 85,800 17,245 Be £2,050,103 21,312 Kw. 198 are, 438cbn. 2,3 
Holmes tr. | I 
=cycles per second; == lighting ; pb. lg. = public lighting}; pr.=power htg./ heating; inl: = ineandes cent ; cbn.|=carbon ; mtl.=met|al filament ;|N.=Nernst;| a.=araperes ; AH 


SPENGER CHAPMAN MESSEL, 
SE & WITH WHICH IS AMALGAMATED 

Lange & WM. PEARCE & SONS, _ 

: 36, Mark Lane, London, E.C. 
BOW, E. 
WINCHES, STEEL ROPE, 
PULLEYS, COUPLINGS, 
ETC., BTC. ETC., BTC, 


EN 


GLISH METAL FILAMENT LAMPS 


150 Kw. 687 Kw. 837 bulk C. of D. Co. 
Ug. 45; pr Con. engrs. Merz McLellan. “Data to Dec. 31, 1908 
1,818 KW. are, | 107 21=65 1,442 Kw. Lg. 6, ox 6 6 & (spl.); pb. Ig. | Flat rate & special | 821,671 | Data to Mar. 81, 1908 . 165 
arc 
529 Kw. | 12 arc, 3 ebn., | 660 kw. 1,212 KW. 2 5 & or 4 p pb. Max. dem., flat rate, 962,022 | Data to Dec. 81, 1908 .. -+ 166 
474 KW Wace 8,263 about 1.25; pr. 2b to sl. seale & cont. | *Also bulk supply fm. C. of D. Co. Cons. E: Merz & 167 
* Ew. 3,737 Kw. : Lg. 33; pr. 14 with Cecraetn Flat rate with dis McLellan; Man. C. W. enen.and Data to Dee 81, - 
150xw. | 86mtl .. | 17=60n2... 167 Kw. .. 12 | Lg. 5; pb. lg. 8; pr.2 .. Flat rate with dis- 67,000 | Data to Mar. $1, 1903... 168 
count 
410 KW. 95=782 up, | 400KW. .. | 1,504 KW. 6.5 | Lg. 4; pp. ig. 14; pr. 1; tr.2 Flat scale | 660,876 | Lighting and traction. Data to Mar. 31, 1909 169 
-» 47 w. dis. 
es 402 KW... oo Lg. 5; pr.3; htg.14 .. .. | Flatrate .. 80,709 | Data to Dec. 31,1903... - 170 
6838 KW. | 4are | 90=840 1,000 KW. 12.5 | Lg. 43; pr. 3 to 1, with dis. Seat, & | Data to Mar. 25, 1909 . 
sl, scale with dis. | (estimated 
838 KW. | 9 are, with | 8413 np. on 9.25 7&2 5); pb. 1 Max. demand and| 171,796 | *E.T.R. Murray, engineer-in-chief. + Bulk supply from 
the, 2 879 KW BE | _ North Met. El. Power Supply Co. Data t> Mar. 31, 
792KW. | 51 288 | 45=3043 1,069 Kw. 20 Lg. 5w. Ig. 2.46; | Flat rate with dis- 557,485 — run with 6-cell destructor. Data 173 
r. 2,1 counts 
52 Kw. 9=484 ta .. | Flat rate with dis- 46,589 Lg. & tr. Consumers doubled demand ; due to 174 
pea mtl.-fil. Ips. Data to Dee. 81, 
231.4 KW. | 4arc 66=222 HP. | 16=400 HP. | 416.5 EW. 12 Lg. 6 & 3, or 42; pb. Ig. con- | Flat rate, sl. scale, 612,071 | Lighting and traction. Data to Mar. 31,1909 .. =... 175 
tract; pr. 24 and 14; tr. 1.8 cont. & special B 
851 Kw. | 18 arc, 169 | 36=158 5lixw... 6.25 | Lg.7 & 2, or 5; pb. Ig. are £164, | Max. dem., flat rate, 2,378 | Bulk supply from North E.P.S.Co. *E. 176 
mtl., 169 inc. ine. £3 p.a.; pr. 44 & 14, & spl. and cont. w. dis. . R. Murray, —— ef. — to — ns 1909 
1,007 Kw. | 12ar0, 20 mtl.,) 155=568 1,654 kw.| 3.5 & 2; pb. lg. are £13, N. | Max. dem., flat rate 768,609 | Data to Dec. 31,1908 .. 
3; pred or rate, cout. & spl. 
150 Kw. 7=22 uP... 170 Kw... - Lg. 83 pr.4 . | Flat rate .. 92,678 | Part oil power. Data to Dec. 31,1908 .. 178 
183 KW. 7=18 HP... 207 KEW... 50 Lg. 5; pr. 8; htg. 14 .. Flat rate 43,764 | *Resident engineer, Geo. T. Laverty. Data for 1908 .. 179 
212 xw. |9arc, 452 cbn. | 8=54 uP... 253 Kw. .. 23 Lg. 5; pb. ig. 3; .. .. | Flatrate .. 125,287 | Datato Mar.31,1908.. .. .. .. .. 180 
80 KW. | 2are, 99 inc. | 8=6 HP. .. 87 Kw. Lg. 43 (less 84%) ; pb. lg. 3; pr. rate with 27,114 
iscount 
4,293 KW. | 58 arc, 126 inc.| 22—983 Rw. ; 2,831 Kw. 85 | Lg.7 &2,or 5 to38; pb. lg. 3; | Max. demand and | 794,212 {| Datato Mar.1938 182 
pr. 24 & 1, or 2 flat rate w. rebates H 
470 kw. arc, 30 14=30 492 Kw. .. 7 & 38, or pb. lg. 4; pr. 3 demand and 190,000 | Data to Mar. 31, 1908 .. 183 
m' at rate approx. | 
9 Kw. | 24mtl .. |. 2,920 = 2,316 Kw. b. Ig. £1 7s. per lamp | Flat rate with dis- *Bulk spl. from Darham Col. Elec. Pr. Co.,Ltd. Dist. by 184 
(ine. collieries; per pr. 2 lees dis. counts | _ Neweastle-on-T. Elec. Spl. Co., Ltd. Data toDee.31, 08 
1388Kw. |4mtl .. | 6=12mP... 148 Kw .. 16.5 Lg.’ 7 & 4, or'5; pb. Ig. 1.4; pr. | Max. demand, flat 27,483 | *Bulk supply from Brighton Corporation. Data to 185 
5 & 2, or 34 (2, time- switch). rate & time switch | _ Mar. 31, 1909 
8,262 Kw. ; 115=362 Kw. 8,804 KW. 9.4 Lg. 54, or 7 & 4; pr. 3 & 14 Flat rate and max. | 1,134,994 | Data to a 
Rad.=180 Kw demand | 
1,841 Kw. | 3arc,429 cbn.,| 10=80 H.P. 1,691 Kw. 12 Lg. 7 & 8, pb. lg. 34; pr. | Max.dem., flat, sl. | 401,602 | ++ 187 
50 mtl., 8N 3 & 14, or scale, 2-rate & t.s. | 
5,018 Kw. | 39arc,48inc,| 391= 2,005 7,824 Kw. 12 Lg. 4; pb. ie. are £174, inc. 33s, | Flat rate w. dis., sl. | 2,462,046  *100 and 200 volts, 1-yh. ; 400 volts, 3-ph. Data to Dec. 188 
4N. HP, p.a., pr. 2 & 1 (3-ph., 1 w. dis.) scale, cont. & spl. | 81, 
6,097 KW: 20 arc, 42 5,543 HP 10,250 KW. 6 Lg. 5 & 1%, or 4; ng Ig. arc £22, | Max. dem., flat, sl. | 5,306,726 | Data to Mar. 31, 1998 .. oe a ee -» 189 
Nernst N. £6; pr. 2to1 se. w. dis., cont., t. sw. 
2,629 kw. (106 arc, 1,000 | 99=605 | 44=1,100 uP. | 4,393 KW. 8 Lg. 6 & 1, or 34; pb. lg.are £18 & | Max. demand, flat | 8,285,076 | Lighting and traction. *Incandescent, £3} p.a.; 820.P. 190 
ebn., 540 mtl. £9* p.a.; pr.2to 1, or 2&1; tr.1.125| rate, & sl. scale cbn. or 50 c.P. mtl. Data to _ ‘a 1909 
425 KW. Pe 43=103 H.P. os 527 Kw. 7 Lg. 7 & 8, or 6; pr. 4 &14, or 2h as. demand and 132,427 Data to Dec. 31,1907 .. se. ree |) | 
1,820 kw. | 20 arc, 200 ee 26=650 H.P. | 1,855 Ew. 3 Lg. 8; pb. lg. 3; pr. 2 to 14; | Flat rate 603,094  *Supply in bulk from Derby & Notts Electric Power 192 
ine. tr. 1 | Co, Data to Mar. 81, 1998 
68 KW. | 36 inc. 8=26 HP... Re 85 Kw. .. Lg. 6; pb. Ig. 2.9; pr.8to1 .. | Flat rate and con- 19,000 | Water power. Data to April 20, 1909 -» 193 
tract; pr. sl. scale 
264 Kw. ~ 49=218 HP, we 489 Kw. .. 92 Lg. 7 & 8, or 6; pr. 4 & 14, or 23 Max. demand and 144,069 Data to Dec. 31,1907... «+ 194 
1,298 Kw. | 2 mtl. +» | 254=862 H.P. | 72=1,800 3,960 Kw. 16 Lg. 4 less pb. lg. 1; | Flat rate 1,399,990 | Lighting and traction. Data to Mar. 31,1909 .. 195 
pr. 2 to 13; tr. 1 
83 Kw. Suze, 7=21 HP. 111.6 Kw. 2.8 | Lg.6; pb. lg.3; pr. 3; htg. 14 | Flat rate .. 34,464 | * gineer, J. H. D Data for 1908 .. 196 
833 kw. [18 24 cbn.,| 108=490 | 24=720 H.P. | 1,366 KW. 6.8 Lg. 7 & 2, or 4; pb. Ig. 1.78; | Max. dem., flat, 522,438 | Lighting and traction. Data’to June 30, 1907 197 
r. 2 to 1; &. 1. 15 | seale & cont. dis. 
160 Kw. 26=97 H.P. 244 Kw. le 6; pr. 13 Flat rate .. 50,529 | Part gas power. Data to Mar. 31,1909 .. -» 198 
8 arc, 20 ine. ‘ 287 Kw. Lg. 6; pb. lg. contract; pr.3.. | Fiat rate .. 53,568 | Part water power. 199 
1 |30arc,60cbn.*,) 142=$85 Lg. 4 ; pb. Ig. arc £17+; | Flat rate & slidi 555 | *Number of posts fitted. £5 5s. all night; £3 3s. 200 
119KWw. | 6Nernst,119 | 6=26 Fe 151.5 KW. pb. lg. £226 p.a.; pr. 3 Flat with dis- | 58,400 - 201 
655 Kw. ee 41=919 u.P. | 26=680H.P. | 2819KW. | 10.8 4 & 24 (ave. max. 43) w. | Max. ,— w. | 1,012,194 | Lighting and traction. Data to Dec. 31,1997 .. - 202 
discount ; pr. 44 & 14 | _ dis., & 2-rate mr, | 
ie 230 Kw. Lg.5; pr, 34. | Flat rate 203 
188 Kw. | 150 Kw. .. 6d. with discounts Flat rate .. | | Part water power 204 
816 kw. | 6cbn.,6mtl. | 5=7 .. 815 Kw. .. 10 Lg. 6; pb. lg. £1 p.a.; pr.4 .. | Flatrate .. | 57,000 | Data to Dee. 31, 1908. Residential district .. .. 205 
583 Kw. | 50 arc 47=238 | 28=780 | 757 Kw. .. 40 Lg. 43 w. dis.; pb. lg. £880; | Sliding scale and | 675,000 | Lighting and traction. Data to May 15,1908 .. .. 206 
pr. 2 w. dis. ; tr. 14 flat rate | | ; 7 
755 Kw. | 232 cbn., 253 | 76=301 HP. de | 1,032 Kw. 3.3 Lg. 4} to itt b. lg. 1.78; pr. | Flat rate and max. | 528,563 | Part gas power. *Pr. max. demand; flat rate in day- 207 
| mtl., 15 N. Bto 1; htg. rt demand* & spl. | | time. Data to Mar. 31,1909 _ 
1,303 Kw. | 76 arc*, 200 | 53=219 u.p. rr 1,500 kw. oo ah or7 &38; ya lg. are £20, | Max. demand and | 692,462 | *Two 32-c.p. ine. used after midnight. Data to May7, 208 
ebn., 35 mtl. | ine, £34 p.a pr. 14. flat rate | | _ 1908 
759 Kw. | 104 are, 212 | 786 HP. .. | 44=1,282 wp.) 2.964 KW. 24 | Ue. ies ats g. eee £12p.a.; | Sliding scale | 1,881,108 | Lighting and traction. Data to May 15, 1908 209 
ebn. | 
1,770 Kw. | arc, 84 mtl. | 101=440 | 24=640 | 2,200 KW. 10.27 | (5% dis.); pb. Ig. | Flat, sl. seale, 2-rate 765,450* Lighting and traction. “Increase only due to 210 
| | pr. 24 & 14 w. dis. to 20% ; tr.1.7 | & contract, w. dis. | | _ bad trade and met.-fil. er Data to Mar. 27 ie 
78 Kw. (14 are, 136 ine. oe es 100 Kw. .. ee | Lg. 8 to 12; pb. Ig. 24 inclusive | Flat rate, contract | Data for 1908-9 . “ - mn 
| and special a 
754KW. | Lare 40=69 H.P. s 816 Kw... 98 | Lg.7 & 24, or 54*; = 2% or £5 | Max. demand, flat | 255,575 | *Time switch and 2-rate meter, 6d. and 25d. Data to 212 
HAP. p.a. & 14 p. rate & time switch*! | Dec. 31, 1908 
363 Kw. 12=37 | 400 KW... 15.8 | Lg. 64to5; pr. 8 or £124 | Flat rate, sl. scale, | 123,278 | Diesel o'l engines. Datato Dec. 31, 1908.. 213 
i | | - per Kw. p.a. & 2d. & 2-rate meter. | | 
10,611 KW. | 686 are... | 1,710=9,941 - | 19,676 Kw. 66 | Lg. 4&1; pb. ig. i - 1} to | Special scale* and | 12,395,118 | *Lg., 4d. first 1,000 hrs. use of lamps, 1d. after; pr. 214 
HP. 0.8 (less 5%) | ‘max. demand | max. demand. Data to Mar. 31, 190J- 
232 KW. 44=262 H.P. ak | 500 Kw... 17 Lg. 7 & 2, or 6to 84; pr. 2to 1! Max. dem., flat, sl. 815,500 | Producer gas power (pressure type), using bituminous 215 
| sw. pl. 1 | f metallic: 216 
.P. p.a. | Flat rate 2,056,14 | Max. lo reduced owing to general use o 
7,020 Kw. | 7,801 KW 2, or £3 per H.P. p.a | at ra | 2,058, | 
679 KW. 165=1,026 1,444 Kw. Lg.7 & 2, or 43; pr. 3&$(+10% | Max. demand & 769,112 217 
March quarter) | flat rate | } 
2,501 Kw.* | 299arc .. (415 =8,2'8 72=2,160 7,606 KW. 10 Lg. Pe. Ig. arc £14, £103; | Flat rate, with | 2,980,897 | Lighting & traction. *Also 75 radiators=M8kw. .. 218 
pr. 13; tr.1 | discount to 25% | May 15 ‘08 | Data to April 30, 1909 
10 KW. 25=90 Ew. | 100 Kw. 800} ia; pr. 13 | Max demand, flat 50,000 | *80% of supplied ty the Co. for pumping, at 3d. 219 
| | rate, & specia!* | | _ per 
871 Kw. 16=65 H.P. | 411 kw... 11.8 & 23, or 5; pr. 44 & 14, | , demand & 122,758 | Data to 81,1908 .. 220 
| | jat rate 
2,080 Kw. | 82 arc, 819 | 85=232 uP. |120=8,600 H.P. 5,700 KW. 5.9 Lg.5 . 2, or 4*; pr. 8 & 1, or | Max. demand & | 8,583,398 | Lighting and traction. *Pb. 1z. are £21, ince. £4.8.6 221 
cbn., 687 mtl. | 14; tr. 14 | flat rate | (two 40-c.P.) per annum. Data to Mar. ai, _ 
me 64 are oe oe ae | 400 Kw... Pe Lg. 5; pr. 8 & 14.. 3 Flat rate with | 260,000 | Producer gas power. Data to Dc. 31, 1908 223 
| discounts 
1,214 KW. | 84arc, 22 cbn.,|168=1,139 H.P., 16=420 uP. | 2,876 KW. 5.9 5 & 2h, or 44 (ch. 4); pb. lg.5 |Max.dem.,flat w.dis., 1,718,612 | Lighting and trac‘ion, Data to Mar. 81, 1909 .. 224 
70 mtl., 3 N. 5 2& tr. 14 |sl. se. ,2-rate,t. s.& spl. 
21,812 Kw. |193 are, 438cbn.| 2,856=9,723 | Abt. 400 cars, | 27,895 Kw. 5 | te ;’ pr. 2, | Sliding scale & flat 35,387,784 | Lighting and traction. Data to Dec. 31, 1908 +» 226 
H.P. H.P.each| (ex. tr.) “1963 1.141 rate 
} 
N.=Nernst;| 4.=amp | AH ip hours; ph.=p/hase; A.c.=a/lternating! current; D.c.=direct current. | 
H t 
ESSEL, |. 
Pa 


Efficiency 1 Watt per C.P. 


For Single Burning on all Voltages from 1 to 260 
CANDLE POWERS 1 to 600 


WILL BURN IN ANY POSITION 


ON 


FLEXIBLE 


ENAMELLED 
STEEL 


E.C. 


1798 HITCHIN.. .. 


196 
197 


200 


201 
202 
203 
204 


206 
20 
208 
209 
210 
212 
213 
‘214 
215 
216 
217 
218 
219 
220 
221 


223 
224 
225 


180 


Blectrie Supply Corporation, 


HOLYHEAD ..  .. | Holyhead Urban District 
Council 
HOMLEY..  .. .. | Honley Urban District Council 
HORNSEY ++ | Hornsey Corporation.. .. 
HORSHAM | Horsham Urban District 
Council 
HOUCHTON-LE-SPRING ring & Dist. 
ectric Co., Ltd. 
HOVE (ALDRINGTON).. | Hove Corporation © 
| Electric Lighting Co., 
HOYLAKE & W. KIRBY | Hoylake & W. Kirby Urban 
District Council 
HUDDERSFIELD -. | Huddersfield Corporation .. 
| 
MULL .. | HullCorporation .. 
ILFORD -+ | Ilford Urban District Council 
ILFRACOMBE. . +» | Ilfracombe Electric Light & 
Power Co., Ltd. 
ILKESTON . | Ilkeston Corporation... 
INCLETON (YORKS) .. | Ingleton Electric Lighting & 
| _ Power Co., Ltd. 
INVERNESS... . | North of Scotland Electric 
| _ Light & Power Co., Ltd. 
IPSWICH | Ipswich Corporation... .. 
JEDBURCH | Supply Corporation 
KEICHLEY Keighley Corporation.. .. 
KENDAL .. Kendal Corporation .. 
KESWICK... .. | Electric Light Co., 
KETTERING .. Kettering Urban District 
| Council 
KEYNSHAM, Keynsham Electric Light & 
INCSWOOD | _ Power Co., Ltd. 
KIDDERMINSTE .. | Kidderminster & District Elec. 
| _ Ltg. & Traction Co., Ltd. 
KILDARE.. | Naas Rural District Council | 
KILLARNEY ..  .. | Kerry Electric Supply Co., 
| td. 
KILMACOLM .. .. | Electric Lighting 
0., Ltd. 
KILMARNOCK .._.... | Kilmarnock Corporation 
KING’S LYNN .. .. | King’s Lynn Corporation 
KINCGSTON-UPON- | Kingston-upon-Thames Cor- 
AMES poration 
KIRKCALDY .. | Kirkcaldy Corporation | 
LANCASTER .. | Lancaster Corporation 
LARNE Larne Electric Light Works, 
| Ltd. 
LEAMINGTON .. . | Midland Electric Light & 
| Power Co., Ltd. 
LEATHERHEAD ASH- District Elee- | 
LEHAM _ . tricity Co., Ltd. | 
LEEDS .. .. | Leeds Corporation 
LEEK Leek Urban District Council... 
LEICESTER. Leicester Corporation. . 
LEICH .. Leigh Corporation 
LEITH .. Leith Corporation | 
LETCHWORTH ..__..._ First Garden City Co., Ltd. . | 
LEWES -» | Lewes & District Electric | 
Supply Co. Ltd. 
LEYTON .. Leyton Urban District | 
| | Council | 
LIMAVADY .. | Limavady Power & Light | 
| Works | 
LIMERICK . | Limerick Corporation 
LINCOLN .. . | Lincoln Corporation .. 
LIVERPOOL | Liverpool Co. poration 


~=cycles per second; lg.=lighting; pb.lg. = public lighting 


1901 


1901 


1901 


1904 


1891 
1900 


1893 


1883 


P. Williams .. 


Marsden 
(Gen. Man.) 
N. Staniland .. 


J.B. Morgan .. 


H. H. Scott 
(Boro’ Surveyor) 
C.B. Smith .. 
Cc. J. Turner 
A. B. Mountain 
H. Bell .. 
A.H.Shaw .. 
A. A. Jenkins .. 
A. Gilbert .. 
D. Tattersall 
E. J. Williams. . 
F. Ayton 
K. A. Scott- 
Moncrieff* 
J.M. Smyth .. 
John A. T. 
arn 
W. Jackson 
W. A. Walker .. 


G.J.T. Parfitt 
A. Charlton 
H.Rylance.. 
Valentine Ryan 
James Brown .. 
A. H. Burbidge 
J. Pilling 
J. E, Edgcome.. 


0. F. Francis .. 
W. A. Tester 

M. G. Smyth 
Percy Older 

H. Leslie Dixon 
H. Dickinson ., 
R. M. Carr 
A, Colson oe 
Arthur T. Smith 
A. P. Rutherford 
Charles Gould .. 
C.F. Butler .. 
F. Harman Lewis 


KE. J.S. Ritter .. 


P.T. MacNamara 
Stanley Clegg .. 


A. Clough (Res.) 
A. B, Holmes (Con.) 


200 
240 & 480 


100 
240 & 480 
240 & 480 
200 & 400 
105 
230 & 460, 
tr. 500 
230 & 460, 
tr. 525 
105 & 2i0 
115 & 230 
220 & 440 
100, 200 & 
400 
230 & 460 
100 & 200 


t 
230 & 460, 
tr. 500 


| 


240 & 480 | Direct 
200 & 400 | Direct 


| 


| £18,950 
| £21,405 


£8,100 
| £137,866 
£28,890 
| £165,488 
£52,019 
| £203,289 
£354,977 
£170,111 
£32,484 
£16,598 
£6,000 
£30,451 
£87,015 
£12,960 
£57,409 
£14,189 
£18,761 
£52,902 


£4,350 
£45,774 
| £8,800 
£7,000 
£10,000 
| £45,556 
£49,836 
| £99,651 
£64,707 
| 

| 


£63,300 
£33,450 
£916,914 
£15,747 
£288,318 
£45,748 
£147,558 


£25,044 
£179,293 


£30,000 
£65,151 
| £2,050,108 


| 
| 
| 


| 220 149 | 240 KW. 
Direct .. 75 26 
| Direct 1,300 665 | 250 Kw. 
Direct .. 400 178 115 Kw. 
40—, 3-ph. | Bulk 
22 
Direct .. | 1,608 991 | 36 Kw. 
50—, 1-ph. 625 330) | 800 
100~, 1 2,650, 2,412 
4,724 | 483 Kw.- 
| Direct 8,600 1,675 
Direct ..| 390 169 | 83 KW. 
Direct ..| 29 22 | 193 Kw. 
| Direct .. | 330 188 | 100 Kw. 
| Direot | 1,511 887 | 210 Kw. 
Direct ..| 66 34 | 85 EW. 
Direct 740 330 | 100Kw. 
| Direct 109.5 67 | 40 Kw. 
1-ph. | 120 60 
[Direct ..| 775 485 | TORW. 
| Direct ..| 75 55 | 50KW 
| Direct | 1,550 575 | 220 Kw. 
| Direct 82 
100~,1-ph. 160 52 
Direct 50 46 20 Kw. 
Direct .. 755 | 547 | 60 Kw. 
| Direct ..| 680 | 332 | 60KW. 
Ti~, 1-ph. | 860 574 
Direct .. | 1,090 S11 
Direct 1,250 | 700 | 
| 100~, 150 72 
Direct ..| 524 | 238 | 107 Kw. 
| Direct .. | 160 91.8 | 
50—,1-ph. 15,740 | 8,220 
&2-ph. | | | 
| Direct .. 430 177 64.4 Kw. 
4400 | 1,990 |, 
‘Direct 760} 440 | | 
Direct 2,830 | 1,891 75 Kw. | 
Direct .. | 180 | 90 40 Kw. | 
| Direct 3140 | 1,0501g. | 64 xw. | 
100~, L-ph. | 240 | 
Direct | 360 250 95 Kw. 
| Direct 1,894 | 8441g. | 84.5 Kw. | 
| Direct 35,309 ass 


|; pr.=power htg. =heating; in'c. = incandes'cent ; cbn.|=carbon ; 


| 


| 
| 80 Rw. | 2 are, 99 ine. 


183 KW. 
212 xw. 


|4,293 KW. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


470 Kw. 
96 Kw. 
138 KW. 


1,341 Kw. 
5,018 Kw. 


6,097 KW. - 


2,629 Kw. 
425 Kw. 


264 Kw. 
1,298 Kw. 
83 Kw. 
833 Kw. 
160 Kw. 


651 Kw. 


119 Kw. 
655 Kw. 
133 Kw. 
816 Kw. 
583 Kw. 
755 Kw. 


| 1,803 KW. | 


759 Kw. 
1,770 Kw. 
78 Kw. 
754 Kw. 


863 Kw. 


10,611 Kw. 


232 Kw. 


| 7,020 Kw. 


679 Kw. 
2,501 Kw.* 
10 KW. 
871 Kw. 
2,030 Kw. 


33 Kw. 


Kw. 


mtl. =metial filament ; | 


1,214 KW. 


7 
F are, 452 cbn. | 8=! 


22= 


| 99 
(ine. 
6=1 


115= 

Rad. 
8 arc, 429 cbn.,| 10= 

| 50 mtl., 8N. | 

| 89 arc,48ine.| 391 


58 arc, 126 inc. 


'21 arc, 30 cbn., 
| 250 mtl. 
24 mtl. 


| 4 mtl. ee 
| 


'106 arc, 1,000 
| ebn., 540 mtl. 


2 mtl. ee 


| 9are, 12cbn., | 7=2 
| 102 Nernst | 
{18 are, 24 ebn.,| 108= 
| 48 N. | 


| 26=! 


| 8 are, 20 ine. | 


| 
'30 arc, 60 cbn.*,, 


| 6 Nernst, 119 6=2 
inc. 


142= 


| 


| 6ebn., 6 mtl. | 
| 50 arc ve 


| 232 ebn., 233 
15 N. 


cbn., 35 mtl. 
| 104 are, 212 


| con. 
41 arc, 84 mtl. 


4 are, 136 ine. 


Lare 
| 
| 12=8' 

686 are... | 
| | 


299 are 
| 25=9 


| 
| | 
| 82 are, 819 | 

cbn., 637 mtl. | 


| 64 are 


| 34 are, 22 cbn.,|168=1, 
| 70 mtl., | 

/193 are, 438cbn.) 2,356 
H.P. 


| | 
N.=Nernst;) A.=arperes ; | A.H.= 


Flag & 

pre 
Des 

WINCHES, STEEL ROPE, 

PULLEYS, COUPLINGS, 

ETC., BTC. ETC., BTC. 
DOD SoD 


CABLES 


Of every Description. 


| J. & H. GREVENER, 


SPENCER CHAPMAN & MESSEL, 


Sulphate of Copper 99°/, 


WITH WHICH IS AMALGAMATED 


WM. PEARCE & SONS, Ld., 


36, Mark Lane, London, E.C. 


WORKS: 


SILVERTOWN, E., 


Acid 


LD.. 


Sulphuric 


of all strengths 


specially manufactured ; 


for Accumulator Batteries. 


For Batteries. 


ELDON STREET HOUSE, LONDON, E.C. “s Teleg. Address— Telephone ool 
Telegrams: ‘“‘ GREVENER, LonpoN.” Telephone : 1842 Central Hydrochloric, London. 341 Avenue, 12,925 tral. 
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| 1906 | K. A. Scott- | 319 77 
18 | 1903 
18 | 1902 l4= 
oe 18 | 1905 | | 220 & 440 
: 18 1992 | |} 220 8,262 Kw. 
18 | 980 
18 1893 100, 200, 
& 400+ 
8 1898 | | 220 & 440 5,5 
19 | 230 & 460 | 9= 
19 1903 | 240 & 480 
a 19 1903 | 230 & 460 1,820 KW. | 20 arc, 200 
| _ tr. 500 | inc. | 
19 1900 | 100 & 200 63 Kw. | 
| | | 
194) 1905 | | 240 & 480 | | 49=! 
195 1903 | 280 & 460 
1903 | | 225 & 450 
= 280 & 460, 
| tr. 500 
: 198 1902 | | 220 & 44 
199 1890 | 100 
| 280 & 460 
230 & 460 41 =< 
1905 | 200 
205 1908 5=7 
1904 | 47=2 
1899 | | 76=3 
. 1893 | 7 200 | 53=2 
: | 
1902 | | 
| | | 
1887 
1902 
1893 | 
1994 | | 308: 
1899 | | 220 & 440 z 165= 
| 
| 1999 | | 280 & 460 
| te 500 
1907 | 950 & 500 
1901 | 280 & 460 16=6! 
| 
1896 150 & 300 85=2% 
A tr. 500 
: 222 1997 | 110 & 220 
1898 | 230 & 460 
— 
! 
and 
BOW, E. B 
TOR 
. ou 
A 
| 


UEW... pr. oe oe ve 
188 KW. | as | 7=18 Hp... — 207 EW... 50 | Lg. 5; pr. 8; htg.14 .. Flat rate *Resident engineer, Geo. T. Laverty. Data for 1908 .. 179 
212 xw. | | 258 Kw. .. 23 Lg. 5; pb. lg.8; pr.3 .. Flat rate .. 125,287 | Data to Mar. 31, 1908 .. es 180 
| 
80 KW. | 2are, 99 ine. | 3=6 
| iscount 
,293 KW. 126 ine.) 22=233 kw, 2,331 Kw. 8 =| Lg. 7 &2, 5 to 3; pb. lg. 8; | Max. demand and 794,212 Data to Mar.1938 182 
lon j | pr. 24 & r 2 flat rate w. rebates H 
470 Kw. | 14=30 Jy | 492 KW. .. 16 & 3, pb. lg. 4; pr. 3 demand and 190,000 | Data to Mar. 31, 1908 .. «s - 
| le | | at rate approx. 
9KW. | 24mtl ../| 2990 zw. sé | 2,316 Kw. Lg. 4; pb. Ig. £1 7s. per lamp | Flat rate with dis- ia *Bulk spl. from Darham Col. Elee. Pr. Co.,Ltd. Dist.by 184 
| (ine. collieries) | per ‘season ; pr. 2 less dis. counts | . Newcastle-on-T. Elec. Spl. Co., Ltd. Data toDec.81, ’08 
1388Kkw. |4mtl. ../6=12HP,.. 148 Kw .. 16.5 Lg 1& 4, or '5; pb. Ig. 1.4; pr. | Max. demand, flat 27,483 —= supply from Brighton Corporation. Data to 185 
| 5 & 2, or 34 (3, time-switch), rate & time switch | ar. 31, 1909 
3,262 KW. | es 3,804 KW. 9.4 Lg. 54, or 7&4; pr.8&13 .. | Flat rate and max. | 1,184,994 | Data toDee.81,1908.. .. 186 
-=180Kw demand | 
1,341 KW. as 10=30H.P. | 1,691 EW. 12 , or 54 ; pb. lg. 33; pr. | | Max. dem., flat, sl. 401,602 187 
| scale, 2-rate & t.s. 
5,018 Kw. | 39are, 48 ine. | 391=2,305 7,824 Kw. 12 Lg. 4; pb. my are £173, inc. 88s. | Flat rate w. dis., sl. | 2,462,046 | = and 200 volts, 1-ph. ; 400 volts, 3-ph. Data to Dec. 188 
4N. H.P. p.a., pr. 2&1 (3-ph., 1 w. dis.) | scale, cont. & spl. | 1 
5,097 20 | 5,543 np. 10,250 Kw. 6 Lg. 6 or 4; pb. Ig. arc £23, Ma. dem., flat, sl. | 5,806,726 Data'to Mar, 31, 1998 . 189 
3 pe. 2tol Ww. dis, cont., t. sw. | 
2,629 Kw. '106 are, 1,000 | 99=805 1,100 HP. | 4,893 KW. 38 Lg. or 33 ; pb. Ig. are £18 & Max. demand, flat | 8,235,076 | Lighting and traction. *Incandescent, £33 p.a.: 320.P. 190 
Cae ” ‘tl. | £9* p.a.; pr.2to 1, or 2 & 1; tr.1. 125) rate, & sl. scale | _ ebn. or 50 C.P. mtl. Data to Mar. 31, 1909 
425 Kw. | 48=103 | es 527 KW. 7 | Ig. 7 & 8, or 6; pr. 4 &14,0r24 | Max. demand and | 132,427 | te 191 
| flat rate 
1,820 Kw. | 20 200 1,855 EW. 3 | Lg. 8; pb. lg. 3; pr. 2 to 13; | Flat rate 603,094 & Notts Electric Power 192 
| | 0. Da ar. 
63 KW. | 36 ine, - | 8=26 HP. a ; 85 Kw. .. | Lg. 6; pb. lg. 2.9; pr.8tol .. | Flat rate and con- 19,000 | Water power. Data to April 20,1909... 193 
| tract; pr. sl. scale 
264Kw. | 49=218 HP. |. 489 Kw. .. 92 Lg. 7&8, or 6; pr. 4 & 14, or 23 | Max. demand and 144,069 | Datato Dec.81,1907.. ..  .. .. 194 
| flat rate 
1,298 Kw. | 2mtl. | 254=862 | 722=1,800 HP. 8,960 KW. 16 | Lg. cash; pb.lg.1; | Flat rate 1,399,990 | Lighting and traction. Data to Mar. 31,1909 .. .. 195 
| | | pr. tr. 1 | | ‘ 
83 Kw. | | oo com, | 7=21 HP. | oo 111.6 Kw. 2.8 Lg.6; pb. lg.3; pr. 3; htg. 1} | | Plat rate 34,464 | *Resident engineer, J. H. Dennison. Data for 1908 .. 196 
833 kw. 18 are, 24 108=490 u.P.| 24=720 | 1,866 KW. 6.8 | Lg.7&2,or4}to4; pb. lg.1.78; | Max. dem., flat, sl. | 522,488 | Lighting and traction. Data‘to June 30, 1907 197 
48N | | pr. 2tol; tr. 1.75 | seale & cont. w. dis, | 
160 KW. | | 26=97 | 244 KW. Lg. 6; pr. 24 to 13 -. .. | Flat rate 50,529 | Part gas power. Datato Mar.31,1909 .. .. .. 198 
| | | | | 
8 arc, 20 inc. | | | 287 Kw. | Lg. 6; pb. lg. contract; pr.8.. | Flatrate .. 58,568 Part water power. 199 
651 Kw. '30arc,60cbn.*,| 142= $85 HP. a | 1,261 Kw. 83.7 | Lg. 44 (are 8); pb. Ig. are £17+; | Flat rate & slidi 555,282 | *Number of posts fitted. +Inc. £5 5s, all night; £3 3s. 
‘19 mtl*, 203 N, ‘ | | seale half-night. Data to Mar. 81, 1909 = 
| 
119 KW. | | 119 6=26 | | 151.5 Kw. « pb. lg. £226 p.a.; pr. 3 | Flat rate with 58,400 
| | to count | 
635 Kw. | | 41=919 26=680H.P. | 2319 KW. 10.8 | Lg. 7 & 2% (ave. max. 43) w. | Max. demand w. | 1,012,194 | Lighting and traction. Datato Dec. 31,1007 ..  .. 202 
| j discount; pr. 44 & 14 | @is., & 2-rate mr. | 
| 230 Kw. | Lg.5; pr, .. | Flat rate 203 
183 Kw. | | 150 Kw. .. | 6a. with discounts . | Flat rate .. i Ee | Part water power 204 
| | 
816 Kw. | Gebn.,6mtl. | 5=7 HAP. .. | a | 815 Kw, .. 10 | Lg. 6; pb. Ig. £1 p.a.; pr. 4 Flat rate .. 3 : 57,000 | Data to Dec. 31, 1908. Residential district .. 205 
| 50 are  47=233 HP, | 28=730 | 757 KW. .. 40 | | Lg. 42 w. dis. ; g. £880; | Sliding scale and | 675,000 | Lighting and traction. Data toMay 15,1908 ..  .. 206 
at pr. 2 w. dis. ; ot ti flat rate | 
55 Kw. | 232 ebn., 233 | 76=301 HP. | mf | 1,032 Kw. 3.3 Lg. 43 to 44; pb. Ig. 1.78; pr. | Flat rate and max. 523,563 | Part gas power. *Pr. max. demand; flat rate in day- 207 
| mth, 15 N. | 8 to 1; htg. 14 | demand* & spl. | time. Data to Mar. 31, 1909 
303 Kw. | 76 are* ; 200 | 53=219 H.P. | a | 1,500 xw. | Lg. 5,or7 & 3; pb. lg. are £20, | Max. demand oa | 692,462 | *T'wo $2-c.p. ine. used after midnight. Data to May7, 208 
| cbn., 35 mtl. | | 32-c.P. ine, £33 p.a.; pr. 1}. flat rate | 
759 KW. | 7 212 | 786 H.P. | 44=1, 232 up.) 2.964Kw. | 24 Lg. 4% to8 Bb. ig. are £12 2p. a.; | Sliding scale 1,881,108 | Lighting and traction. DatatoMay 15,1908 .. .. 909 
ebn. | pre ‘1h tr. 14 
770 Kw. | 4larc, 84 mtl. | | 104=440 up. | 24=640 np, | 2 2,200 Kw. 10.27 te 44 ok dis. ); pb. Ig. naiing Flat, sl. scale, 2-rate 765,450* | Lighting and traction. *Increase only 0.47%, due to 210 
y | | | pr. 24 & 14 w. dis. to 20% ; tr.1.7 | & contract, w. dis. | | bad trade and met.-fil. sea Data to Mar, 27, 1903 
78 Kw. 14 are, 136 ine.) 100 kw. . | Lg.8to pb. lg. 24 inclusive | Flat rate, contract | Data for 1908-9 . ww 
| | | | and special | 
54KW. | Lare | 40=69 | 816 Kw... 9.8 Lg. 7 & 28, or ; 2% or £5 | Max. flat | 255,575 | *Time switch and 2-rate meter, 6d. and 23d. Data to 212 
p. HP. p.a. & rate & time switch*| Dec, 31, 1908 
63 Kw. 12=87 HP. | 400 KW... 15.8 | Lg. 6$to5; pr.8 to i, or £124 | Fiat rate, sl. scale, 123,278 | Diesel o'l engines. Datato Dec. 31, 1908.. 213 
| | | per Kw. p.a. & 2d. p.u. | 2-rate meter. | 
61l KW. 686 are ; | 170s 9,041 Ee | 19,676 Kw. 6.6 Lg. 4&1; pb. ig. i, pr. 12 to | Special scale* and | 12,395,118 | *Lg., 4d. first 1,000 hrs. use of lamps, 1d. after; pr. 214 
| 0.8 ome %) max. demand max. demand. Data to Mar. 31, 1903 
32 KW. 44= 262 P. 500 Kw... 17 Lg. 7 & 2, or 6 to 84; pr. 2 to 1 | Max. dem., flat, sl. | 815,500 | Producer gas power (pressure type), using bituminous 215 
| | | scale, time sw., spl. | | fuel. Data to Mar. 31, 1909 
020 Kw. 805=1,047 ae | 7,801 KW. | | Lg. 4; pr. 2,or £3 per uP. p.a. | Flatrate ..  .. | 2,056,141 | Max. load reduced owing to general use of metallic- 216 
> | & p.u. filament lamps. Data to Dec. 31, 1908 
i9 KW. 165=1,025 | 1,444 Kw. | Lg. 7 & 2,0r43; | Max. demand & | 769,112 | 217 
| | March quarter) flat rate | 
OlkKw.* |415=3,2'8 72=2,160 7,606 KW. | 10 Lg. 8; pb. Ig. are £14, £103; Flat rate, with | 2,980,897 | Lighting & traction. *Also 75 radiators=148 Kw. 218 
| | pr. 13; tr. 1 | discount to 25% | May 15‘08| Data to April 30, 1909 
KW. | 25=90 Ew. - 100Kw. | 300 Lg. 8 & 14; pr. 13 Max demand, flat 50,000 | *80% ef So supplied t» the Co. for pumping, at 3d. 219 
| rate, & special* _ per 
1 Kw. | 16=65 411 kw... 11.8 Lg.7 & 2k, or 5; pr.44 & 13, | Max. demand & 122,758 | Data to Dec. 81,1908... .. ee 220 
j | | o | flat rate 
80 Kw. | 82 are, 819 | 85=232 H.P. 120=3,600 H.P. 5,700 KW. 5.9 | Lg.5 & 2,or 4*; pr.3 & lor | Max. demand & 8,533,398 | Lighting and traction. *Pb. lz. are £21, ine. £4.3.6 291 
cbn., 637 mtl. 14; tr. 1} flat rate (two 40-c.P.) per annum. Data to Mar. 
Rw. | ee 33 Kw. .. ee | 10s. per 8-c.P. .. ee | Contract .. oe Water power 222 
ee | 64 are ee oi 400 Kw... a Lg. 5; pr. 3 & 14.. | Flat rate with 260,000 | Producer gas power. Data to D c. 31, 1908 223 
| discounts | 
214 KW. Fy are, 22 cbn. 1,139 H. | 420 2,376 KW. 5.9 | Lg.5& 24, or 44 (ch. 4); pb.lg.5 |Max.dem., flatw.dis.,, 1,718,612 | Lighting and trac’ion. Data to Mar. 31, 1909 .. 224 
mtl., N. net ; pr. 24,2; tr. 14 |sl.se., 2-rate,t. s.& spl. 
312 Kw. 183 are, 438cbn. ; —_ 9,723 | | Abt. 400 cars, 27,895 Kw. 5 _ ‘Lg. 34, 8& 23; pb. Ig. 2; pr. 2, Sliding seale & flat 35,887,734 | Lighting and traction. Data to Dec. 31,1908 .. -- 295 
| 50 each | (ex. tr.) 14 &1; tr. 1903 1.141 rate | 
= Nernst;} A.=amp H | A.H. pere |hours ; ph.=p' hase; A.c.=a Iternating| current; D.c.=direct current, | 
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NGLISH METAL FILAMENT LAMPS 


Efficiency 1 Watt per C.P. 
For Single Burning on all Voltages from 1 to 260 
CANDLE POWERS 1 to 600 


WILL BURN IN ANY POSITION 


Alternating or Direct Currents. 


These and all Electrical Supplics 


ARE TO BE OBTAINED FROM 


The E.M.F. MANUFACTURING Co., 


10, IRONMONGER LANE, 


LONDON, 


Works :—205, PENTONVILLE ROAD, N. 


E.C. 


ENAMELLED 


STEEL 
For Quick and 


ARMORD 


FLEXIBLE 


THE ARMORDUCT MAJ 


‘‘Bathurst Works,” 
And at LONDON, MANCHESTER, NEWCASTLE 


y the Proprietors, H. AL asasTer, GATEHOUSE & Co., 4, Ludgate Hill, London. 


— 
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ON 
ric 
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GITY SUPPLY WORKS 


Total Sto: 
Place. Year of Pressure | Frequency sty | Max. load) 
Supply Authority. lopen: Engineer. of supply, recorded Private Public 
} | } | =- 
Also 4 226 LLANDILO Urban D'strict 1902 D. P. Davies .. 280 Direct 120 389 £7,000 105 ¢ 
05cbn. . 
227 LLANDRINDOD WELLS | Blectrie | 1897 J. Brown 230 & 460 Direct 260 | | 
, 1909 228 LLANDUDNO oo | Urban District 1898 | H.Morton .. 2204440 | Direct 700 | 460 | 86xw.| £39,977 | 
‘ounci | { | | We 824Kw. | 48 
. from Met. Elec. 4 999 LLANCOLLEN .. Llangollen & District Electric | 1904 | E. Bremner i | Direct | | | — 
Light and Power Co., Ltd. | Smith | 70 87 | 1204. | £2,898 Gare, 
230 LLANRWST AND Llanrwst Electricity Supply 1899 J.H.Targett .. 220 Direct 156 | | | 
/ TREFRIW Co., Ltd. | 46 | £9,742 RW. (94 mtl. 
231 BATTERSEA .. Battersea Corporation | 1901 | F.A.Bond .. | 2304460 Direct 2,000 | | | 
ant Co. 7 | | | 000 «1,870 500 KW. £220,000 1,680 Kw. 381 are, 20% 
: se 232 BERMONDSEY .. . | Bermondsey Corporation .. 1902 | W.E.J. Heenan | 240 & 480 | Direct . 975 | 682 | 70 xw | £117,000 | 782.5 | _ Nernst 
engrs. Merz & § 233 CHELSEA  .. Chelsea Electricity Supply | | | tne, 
Chelsen Electricity Supply | 180 | Perey Still 200 & 400 Direct .. 3,500 | 9,657 | £498,204 — 
234 CITY OF LONDON City of London Electric | 1991 | F. Bailey | 204 & 410 ct & | 28,000 | 19,168 | 
10 _ Lighting Co., Ltd. | \p.c., 204 A.c.| 100—, 1-ph. 163 £2,103,920 
235 FINSBURY .. | County of London Electric 1897 | C.P. Sparks . 104 a.c., | 50—,' A | 
plied to four tram | _ Supply Co., Ltd. | | 
ur tram- 236 FULHAM .. .. | Fulham Borough Council 1901 | Arthur J. Fuller 200° 50, 2ph. 2,950 | 1,780 | 
| | } oe | 95,228 EW. | 274 arc, 626 
g. 280 v., pr. 400v. 12 237 CREENWICH. LEWISHAM: South Metropolitan Electric 1900 H. W. Bowden 200 50—, 2-ph 6,000 mth 
SYDENHAM" Light & Power Ltd. (Man. Dir.) 6,000 2,520 £558,250 | 5,991 xw. 
31, 1909 13 238 HACKNEY Hackney Bororgh Council 1901 | L. L. Robinson 240 & 480 Direct 4,800 2,218 for! £305,000 “ine, motors | 
| } fo | 8 Kw. | 498 arc, 49N 
15,1908 .. 14 239 HAMMERSMITH Hammersmith Corporation.. 1897 | G.G.Bell .. 110220 50—,1-ph 5,000 710 | 
2,917 KW. | 264 are, 65i 
15 240 HAMPSTEAD Hampstead Corporation 1894 | G.H. Cottam .. 105&210 90—, 1-ph 5,190 3,237 | £390,930 pig 
| | 10,£24 Kw. | 122 arc, 12 
16 241 ISLINGTON Islington Borough Council 1896 | Albert G | | 
| rt Gay & | 50, 1-ph 5,100 8,485 (30 Kw. for £453,710 4,856 Kw. 610 
17 242 KENSINCTON Brompton and Kensington 1889 Henry W. 100 2.700 | Shes. | 
18 243 KENSINCTON (N, OF Notting Supply Co., Ltd. Bowden , £271,060 
e 5 | Notting Hill Electric Lighting 1891 | Geo. Schultz i | 
ensing a nightsbridge 1887 H.W. Miller .. i | | 
20 245 KENSINGTON AND & Knightsbridg 6.000% | 812 | 1,100Knw.| £882,887 44 are 
.Ctee.of K. & Knightsbridge 1900 1H. W. Miller and | 
NOTTINC HILL Notting Hill E. L. G. Schultz 5,250 Sph. | 9,000 | 3,700 | | £213,287 
£174, ine. £3 and Q 246 LAMBETH .. Electric Sup- 1899 W.Sprunt .. 220 50—, 1-ph. 3,800 | 2,180 £366,405 4.598 95 
Co., Ltd. Kw. arc 
March 31, 1908 22 247 LONDON* & London Electric Supply Cor- 1885  G. W. Partridge 100&2004.c. 85—,1-ph., 17,250 8,268 
WESTMINSTER poration Ltd. 9308460D.c. & direct?) 
248 MARYLEBONE . Marylebone Corporation 1887 A. Wilkinson* 240 480 ‘Direct 12,000 7,406 4,950 xw 1 
4,831 Kw. 87 flame arc 
gs rentals. Datato 24 0 249 MID LONDON AND Motropols 2 
politan Electric Supply 1887 J.S. Highfield.. : - 
PADDINGTON 100 & 200 18,500 9,750 (iiue.| 2,400Fw. £1,874,559 19,996 Kw. 
oo 25 250 POPLAR Poplar Corporation 1900 J.H.Bowden .. 2830&460 Direct 3,400 1, | | 180 Kw. | £187,000 
820 are, 526 
abstns. at 6,000 v. 26 251 ST. JAMES’ St. James & Pall Mall Electric 1889 | S.T. Dobson 107 & 214 Direct 9,880 5,820 | ine.” 
WESTMINSTER Light Co., Lta. 180 a. £431,309 9,527 Kw. 66 are 
7 252 ST. PANCRAS . St. Pancras Borough Council 1891 §S.W. Baynes .. 110, 220 & Direct 5,880 4,141 | £587,654 7,610 
| | 4610 Kw.. 945 arc, 2cbn 
» March 31,1908 .. 28 253 SHOREDITCH Shoreditch Borough Council 1897 | C. Newton 50, oH & Direct 6,055 2,772 60 68 matl. 
mfor lightin *Al Russell 480 { 
ghting. *Also 29 254 SMITHFIELD Smithfield Markets Electric 1897 LE. Dowling - 1004200 pj 965 736 6 hrs. 
81, 1908 MARKETS — _ Supply Cow Ld. | £120,442 1,140 Kw. 618 cbn. 
B1, 19 30 255 SOUTHWARK .. Southwark Corporation 1899 D.M. Kinghorn 220&440  pireet 1,212 820 92 RW. | £92,223 $11 99 
*| 88 Kw. arc, 4 cbn. 
31 256 STEPNEY Stepney Borough Council 1899 W.C. P. Tapper 2 1 mtl. N 
ints 240 & 48% mtl., 162 N 
r. 81,1909. * Three 32 957 STOKE NEWIN | & 489 Direct 8,720 3248  5OKW. £322,389 3,797 Kw. 488arc, 14 mtl 
ito EWINCTON toke Newington Corporation 1902 S.Hann.. .. 240&480  pirect 240* as souw.| | | 9 
.c. tIincluding 258 WANDSWORTH.. County of London Electric | 1897 | C.P. Sparks .. 295 
sent, owing to genl. 34 259 WESTMINSTER Electric Suppl £1,593,786" 15,944 KW. 
sent, ee estminster Electric Sup 1991 Sir A. B. W. 
to Mar. 1909 Corporation, Lta, 4 200 & 400 Direct 17,225* 10,616 £1,184,287 966 arc, 212 
ata to Dec 1908 ST. lectric Supply Co., 1902 6,000 8-ph. 10,780 8,836 514,781 ml 
ESTMINSTER, HOL- Charing Cross, West End & 1891 H.W. Kingston 100, : 
\ BORN& GHYOFL. City Flectricity Supply Co. | Direct 20,400 18,112 8,075 ww. | £2,848,080 23,544 Rw. 166 arc 
37 962 WOOLWICH, Woolwich Corporation . 1898 G. W. Keats 210 & 420* 1,728 737 (normal) 
81, 1909 38 263 LONDONDERRY Londonderry Corporat R.V.M 
$1, ondonderry Corporation 1294 .V. Macrory .. 220 & | ernst 
of output for 264 LONG EATO Harri | 428 | 500a.n. £54,582 | 402KWw. _185 are, 97 ebr 
Electric Light Co.,| 1897.  W.B. Smith 115 Direct 210 120 ae £5,480 | 193 Kw. 4 mtl. 
y. A.C, ion iN Long Eaton Urban District | 1 F. Worrall 29 : 
1908 Council 220 Direet 450 242 £22,864 | 463 Kw. 2 are, 290 ine 
\ 92 Nernst 
50—3-ph. at 6,600 v. 41 i | 
| Longton Corporation. . 1901 W. Langford .. 23) Direct 300 181 48 Kw. £94,191 324 Kw. .. 
.. | Loughborough Corporation.. 1 W. Hz. Allen 220 & i | 
rpo 904 )& 440 Direct 500 285 «166 Kw. £31,721 | 882 Kw. 2 are, 38 mt! 
wer .. - 43 268 LOWESTOFT .. Lowestoft Corporation 1901  G. A. Bruce 230 & 460 Direct 1,475 863 £81,963 | 1,190 81 361 
Kw. 8lare ine 
Wales E.P.D. Co. 44 269 LUDLOW .. oe | Ludlow Electric Light Co.,' 1997 | Edwards and 230 Direct 15 30 
45 270 LUTON Lra. Armstrong G5 xw £4,020 70Kw. mt. 
uton Corporation .. W.H. Cooke .. & 
a ge 901 250 & 500 Direct 647 353 120xw. £36,679 | 623 KW... 10 are, 24 inc 
| Lyme Electric Light & 1 | 3 Nernst 
a7 272 LYMINGTON Light & | | £8500 | | 123 mtl 
ymington Electric Light 19 Glynn Salter .. j 
Ds ynton Lynmouth lectric | ~Kimmins | 
to Mar. $1, 1 Light Co. Ltd. 1-ph.) 175 89.5 £8,000 160 Kw, 90cbn., 12 mt! 
ata to Mar. 25,1908 49 274 MACROOM .. Macroom Electric Light Co.* 1899  D. E. McDonnell 230 100, 1-ph. | 150 47 67 97 
oe Kw. ine. 
volts D.c. Datato 50 275 MAIDENHEAD .. Maidenhead Corporation .. 1902 0. Milton 230 & 450 | Direct 406 25 100xw. £49,000 677 are, 104N 
| 677 Ew... are 
ss 276 MAIDSTONE Maidstone Cor poration 1901 E.E.Hoadley.. 2°0& 460, Direct 50 
tr. 500 Kw. (Tlarc.,25cbn. 
52 277 MALTON & NORTON Electricity | 1904 J- Chandler (Res.)* 230 & 460 | Direct 80 98 ‘ mti., 210 N 
upply Co., Ltd. | ° Kw. | as 
53 278 MALVERN . Malvern Urban District) 1904 W. J. Rendell 100& 5 } 
64 279 MANCHESTER .. Manchester Corporation .. 1998  S.L. Pearce .. 100, 200,& Direct, and: 33.900 | 25,180 | 480 Kw. | 22,886,878 
| D.C.* | 3 ’ Kw. flare... 
81,1909 .. Bd 280 MANSFIELD Mansfield Corporation 1903 Heleombe 240 & 480 | 051g. | 
Hewlett tr. 550-600 720 | | EW. | £71,656" | S65 RW. | 40 are, 18 
981 MARDY (CLAM.) -- Mardy ElectricLight Co.,Ltd. 1993 W-W.Ross .. —_—Diireet | | | Nernst 
total on restricted- 282 MARCATE. & BROAD- Isle of Thanet Electric T J. A. Ford | 
oe |. sle o: net Electric Tram- 1908 . A. Forde 240 & 480, i 
1909 58 983 & tr. 500-556 Direct .. 1,100 950 60 Kw. 290KW. 22are = 
51, arke' rayton ectric | . F. Bottomle 240 & 4 i | 
Light & Power Co., Ltd. | 90 43.2Kw. £15,862 234 Kw. 
1.250. per unit 59 284 MELROSE Blectrie Supply Corporation, 190 K-A-Sootte 225.450 Direc: 6 £10800 | 68: 44.N 
Moncrieff * | 7 Kw. ebn., 44 N. 
ough season heavier 60 285 MELTON MOWBRAY .. | Melton Mowbray Electric 1990 | J-E. Edmundson 2 
3908 Light Co.,Ltd. 900163 | mW. £40,008 400 KW. are, 158 cbn. 
Be. 31,1908 .. 61 986 MERTHYR TYDFIL .. Merthyr Electric Traction and | L. W. Dixon 4 i 
62 287 MEVACISSEY weighting Cow Lid. | | | | 
evagisse| lectric Supply | R. F. B i 
PPly | 1896 | rowne 110 Direct 40 3. 11.6 Kw. | £1,600 20.2 KW. 57 mtl. 
from refuse 63 288 MEXBOROUCH .. Urban District | 1902 | John Senior | 220& 440 Direct 300 | 220 | £20,640 878 Kw lis 256 cb 
/OUNC | Loarc, cbn. 
Bram 25 C.P., i | | 
MIDDLESBROUCH Corporation .. | 1901 | | Horace Taylor | 220& 440 | Direct .. 1,600 1,238 «176 KW. | £107,000 | 2,027 Kw. | 
iddleton Co; tion | 
1902 | 8.Pauls.. ..| 2204440 | Direct ..| 768 | 700 | 44 RW. £40,955 | 285 KW. | 18 are, 96 ebn. 


ir. 500 


COPYRIGHT 


UNITED KINGDOM 


Percentage Units sold 
sl No. and B.H.P.| No. and | Total con- |"; 
Private Public ; increase Price charged a last 
‘al f pri | 
al | tighting. lighting. | of axing unit, pence. System of charging. com Remarks, 
{ | | | H 
000 105 cbn.. .. | 8=7 BP. ee oe Lg 6; pb. lg. 3; pr. 3 Flat rate .. oe | 24,509 Data io Oct., 1908 
| | - 6; pr. 6 to 3} | Flat rate & seale . 
824 KW 48 arc, 8 ine. | 24=86 HP... 1,000 Kw. 23, or 54; pb. Ig. 1.53 484,000 Max. load in summer .. 
| pr. 2 contrac | 
333 | Gare, 80x2 | 2=8 np. 1g. 7&4; pb. Ig. 8, & cont.; pr. Max, demand & fat 97,364 
| mtl. | 4 min. 10s. per H.P. per qr.) \ 
742 96 Kw. § 94 mtl. - | .. 101 Kw. | 15 Lg. 5; pb. Ig. 25/- c.p. | ght with dis., | 36.765 Data to Dec, 31,1908 .. 
| | | tant. to 11 p.m. ; pr. 3 | _ & contract | 
00 «1,680 kw. 3881 arc, 205 620 u.P. 2,480 Kw. | Lg. 33; pb. Ig. are "218 | Flat rate | 2,160,000 a 
| Nernst | pr. 1 
00 «782.5 KW. 168 rr 608 1,403 H.P 2,100 Kw. | Lg. 6 & 2; pb. lg. 13; pr. 14 & 2 | Max. demand + | 1,564,000 r ‘ 
204 | 7,590 KW. | | Lg. 5} &under; pr.1¥.. Flatrate .. 8,654,608 | Data to Dec, 81, 1908 .. 
| 85,742 Kw. 6 Average obtained, lg. & pr. 2.55 | Flat sliding 24,560,405 Data to Dec., 1908 
'86* | 15,844 Kw.*! 9,517* HP... 25,861 Kw.* ee Lg. 5 (bus.), (pr. ho.), 3 | Flat rate, sl. scale 10,755,424* | Data to Dec, 31, 1906. ‘*Jointly with Wandsworth. 
| | | | (bsmnt.) ; pr. 24 tol}; htg.14 | & contract | 
112 95,228 KW. | 274 arc, 626 (154=1,265H.P. 4,029 Kw. Lg. 3% (baset. 2, midnight to | Flatrate .. +» 8165784 Data to Mar. 81, 1909 .. ee 
i mtl. | suns¢t); pb. Ig. 1.2; pr. 1 
50 | 5,921 KW. | re F 5,921 Kw. | 13.6 Lg. 6 w. dis.; pr. £440.75 d.p.u., | Flatrate, & agree- | 8,808,827 | *Also Blackheath, Catford, C. Palace, &c., and parts of 
| ine. motors | | and sp: cia by a:reement ment with dis. Lambeth & Camberwell. Data to Dic. 31, 1908 
00 | 2,998 Kw. | 498 arc, 49N. 445=2,121 BLP. 4,821 Kw. 23.7 Lg. 33, or 6 & 1; pb. Ig. are £18, | Max. demand and | 3,852,000 | *Also £1 per Kw. per qr. & jd. p.u.; church:s 34. p.u. 
| £12, £11, N. £4p.a.; 13* | flat rate* (estimated) | to 1908 
2,917 KW. | 264 are, 65inc.'260=1,727 HP. 4,259 Kw. | Lg. 3; pb. ig. are £20 and £74 Fiat rate 4,228,008 | 
| | p.a.; pr. | 
30 «10,624 Kw. | 122 are, 12 97=540 11,546 Kw. | 16, & 13, or 4*; pb. ly. are | Max. demand and | 4,421,527 * Arc lighting 84d. & 14d. Data to Mar. 31, 1909 
mtl. 26% p.a.; pr. 12; htg.1, flat rate 
110 4,856 Kw. | 610 are '884=1,680 H.P. 6,344 KW. 16.82 pb. ly. £15, 734 Flat sliding 4,789,694 | Data to Mar. 31, 1908 (approx.) 
seale & contract 
60 16 are | 68=292 7,869 Kw. 5. Lg. &e. 84, bts. 3 to 2);| Flat rate with 92.976,466 | Data to Dec. 31, 1908 .. 
pb. Ig. 1; pe. 1 subject to} d.factor| discounts 
5,488 Kw. 52 are 61=215 kw. 5,629 Kw. 5 5 dis. to 20%; pb. lg-1; | Sliding scale or 92,037,895 ‘*Inc. steam plant battery & motor-generators. Bulk 
| | to4 flat rate supply from Wood Lane Works. Data to Dec. 31, 1908 
387 KP 44 arc 178=950 H.P. 13,500 Kw. 7 Le. "sia 3; te Ig-1; pr.3to1; Flat rate & scales 5,898,735 | *Motor-generators, 4,000 Kw.; 1,800 Kw. received from 
-"e. with discounts , . Wood Lane Works. Data to Dee. $1, 1908 
287 8,989,919 | Bulk snpply to Cos. named ; motor-genrs., 6 000 Kw. in 5 
sub-stns. Res. eng. C. M. Bennett. Data to Dec. 31, ’08 
165 4,598 KW. 25 are . 383=2,256H.P.  6264KW. 15.8 | Lg.7 & 2;or 43; pr. spl. rates.. | Max.dem., flat rate 3,182,820 | Data to Dec. 31, 1908 .. 
| | & contrace 
105 | 8,390 Kw. 3,290 H.P. .. 10,857 Kw. 18 Lg. 53 to 33, or 6 & 8; pr.23 to Sliding or 13,160,180 *Berm’sey, Ch’'sea, D’ford, Gr’ wich, So’wark, parts C’well, 
max. demand Fine’ y & tAlso25—, 8-ph. Data to Dee, 31, U8 
14,831 Kw. 87 flame are 450=1,230 H.P. 17,125 Kw. 8.44 Lg. 8 & 1 (flat rate 2 for day Max. demand and 8,797,111 ; A.H k appointed to follow. Data 
| load, ete.); pr. 2&1 flat rate to Mar. 31 1908 
559 | 19,926 Kw. ng ~~ Ne | 24,129 Kw.* 9.4 Lg. 5 to 54; pr. 3 & Z Max. demand, flat 11,617,219 — bulk supply to Acton. Data to Dec. 81, 
ra‘e, & 2-rate mtr. 
100 820 are, 526 H.P. 4,667 Ew. Lg. 5 &38; pb. lg. 14; pr. 14 Max. "demand and 3,041,009 
ine. flat ri 
«9,527 KW. arc mtr. 11,729 Kw. 5 Lg. 53 & 4 (basements 3 & 2); pb. & sliding 9,527,252 Motor-generators, 4,840 Kw.; bulk supply from Central 
» htg. ‘ lg. arc £17 p.a.; pr. 1 reale Electric Supply Cows I Ltd. Data to Dec. 31, 1908 
7,610 Kw.. are, 3,764 P. 11,165 Kw. Hg. 6& 13,0r4; pb Ig.3;pr.1 Max. demand and 7,617,099 Data to Mar. #1, 1908 . 
mtl. flat rate 
37 822 are + '700=38,454 HP. 6,667 Kw. ‘g. 5 & 2, or 4 (bsmnts. 33); pb. 1s. tone. demand and 4,695,088 + High pressure D.C. with transformers 1,100 v. to 150 v., 
22 ; pr. 2, or 3d. p.u.+£3 per H.P. flat rate etc. Data to Mar. 31, 1908 
142 1,140 kw. 618 cbn. 517 H.P. 1,550 Kw. 2 ig. 6 to 8*; ; pr. 24 to Sliding scale 2,025,575  *Including wiring, maintenance, & lamp renewals. 
| Data to Dec, 31, 1908 
23 «1,188 KW. 9are,4cbn., 86=515 HP. 1,688kw. | 14 Lg. 6 & 1, or 43; pb. 1g.14; Dr. Max. dem.,flat,con. 1,401,845 Datato Mar.31, 1008.. 
1 mtl., 162 N. 3 & 1, or 23; htg. w. dis. & special ; 
89 Kw. 681=5,294 H.P., 9,334 Kw. 26.5 Lg. 8 6 &0.9; pb.lg.6& Max. demand and 6,893,855 5s. HP. per month, & 4d. per unit. Data to 
. R 0.8 flat rate | Mar. 31, 1909. 
OBB KW... 9are 21=60 KW. 351 Kw. | 4 Lg.7 pr.5&1,4 &1, Max. dem., flat rate, 214,788 *Bulk supply at 10,000 v. from North Met. Electric 
| or 3, 2 2-rate mr. & cont. Power Supply Co. Data to Ma-. 31, 1908 
86* | 15,844 KW. | 317 Kw. 25,361 Kw.* oe te 5 (bus.), 5% (pr. ho.), 3) Flat rate, sl. scale 10,755,424* Data to Dee. 31, 1:06. *Jointly with Finsbury .. 
(bsmnt.) ; pr. 23 to 13; htg.13 | contract 
287 966 arc, 212 32,838 Kw. | 5.98 Lg. 54, 44 & 3h; pb. Ig. are £22 Sjiding seale and 18315,792  *Of this 9,230 xw. cil entre bulk supply from 
‘less pr. 1 flat rate Central Elec. Supply Co. Data to Dec. 31, 1908 
81 . ee Bulk supply <a oe Flat rate 18,859,180 | *Resident engineer, H. P. Gaze. Bulk supply to West- 
| s minster & St. James Cos. Data to Dec. 31, 1908 
089 23,544 Kw. 166 are 12,912 H.P... 82,228Kw. 81 Lg.6to3; pr.3toz .. Flat rate, sliding | 21,745,698 | *Bulk supply 1,000 and 10,000 v. Data to Dec. 31, 1908 
+bulk | seale & contract 
65 | 1,872 Kw. 77 820 H.P. 1,708 Kw. Lg.7 &25,or4; pr.2to1} .. Max. demand, fiat 1,000,000 *200v., a.c., 50— 1-ph., for Eltham only... 
erns | rate & seale 
32 | 402 Kw. 185 are, 97cbn. 62=356 H.P. 866 Kw... 10 Lg. 6 13, or 43*; pr. 2to 1; | Max.dem., flatrate 645,954 Ig. arc £18.9, inc. (32 c.p.) £3.2 p.a. Data to Mar. 
4 mtl. htg. 1 & sliding scale 31, 190) 
30 Kw. i 161 Kw... | Lg. 34 oe | Flat rate oe oe 
64 463 kw. are, 290 ine., 57=140 628 Kw. | 83 to 2; pb. lg. | Flat rate & scale .. ad 
92 Nernst | 
91 324kKw... 58=151 H.P. 437 KW. | 16 Lg. 8 & 2, or 6; pr. 24 to 14 (aut | | Max. demand, flat | 188,573 | Data to Mar. 31, 1908 .. ee 2 
| less 5%) rate &sl. scl. w. dis. 
21 382 Kw. 2 arc, 38 mtl. 68=382 H.P. | 656 Kw... | 6.3 Lg. 8); pb. Ig. 23; | Flat rate .. 266,372 Data to Mar. 31, 1909 .. ee 
63 1,190 KW. 81 are, 361 inc. 81=457 H.P, | 40=1,000H.P. 2,328 Kw. | Pr La. 43; pb. lg. 3; pr. 2&13; Flatrate .. .. | 1,049,402 | Lighting & traction. Data to Sept 30,1998 .. .. 
20 70 Kw. 2 mti. HP... 76 Kw. te ith ascot pb. lg. 4; | Flat rate with dis-_ 18,100 | Data to Dec. 1908 oe 
| counts 
79 623 Kw... 10 are, 24 ine., 114=545 1,142 KW. | 6 & 2, or 4; pb. lg. 2; pr. 2, | Max. demand, flat | 
} 3Nernst | | 13 &1 rate & sl. scale 
00 | 3lKw. 122 mtlh .. 40Kw. | Lg. 6; pb. lg. contract; pr.6.. Flat rate & con- 
H tract 
48 486.5 Kw. | 67 mtl.,47N. | 24=78 559.6 Kw. & 4, or & Max. demand & flat 121,400 Data to Dec. 31, 1908 .. oe 
a.; pr. 4 Or rate 
00 160 Kw, 90 cbn.,12mtl. 4=15 np... 187 KW... : pb. Ig. inc. £24 p.a.; | Flat rate, 2-rate mtr. 181,799 Part water power. Data to Mar.25,1008.. «. 
d contract 
67 Kw. 87 ine. 77.5 Kw. 1 es or 1s. per ea p-a.; pb. Flat rate and con- Part water power. *T. Smith, Astley, proprietor. 
| | lg. toral £180 p. tract 
00 Kw... 38=125 767 KW. Lg. 5; pb. lg. an C18} to £10, | Flat rate and max. 
50 m ire. £3 ; pr. 2to1 demani 
00 920 Kw. (Tlarc., 1,195 .. 40=1,000H.P. 1,888 Kw. 13 7 2, 4; pb. ig. 14; pr. Max.dem.& flat rate; 1,518,981 Lighting and traction. Data to Mar. 31,1909 .. 
mt tg. 1: tr. l. se. f 
|. 6KW. .. 230 KW. Lg. 43; pr. 24 to 1} | Flat rate sliding supplied from Malton. “O.W. Fairweather (Mgr.). 
| scale Cons. engrs. Merz & McLellan. Data to Dec. 
00 477 Kw. 18=36.5 H.P. 506 Kw. .. 22.1 Lg. 6, first 24 units per 8-C.P. | Special scale and 114,158 | Data to Mar. 31, 1909 . a ° 
| per all above, 4; pr. 8 | flat rate 
73 ©.20,988 Kw. 41 are ++ | 2,805=17,462 See 34,507 os & 13 Ig. 2; pr. Max. demand and 47,564,908 Lighting and traction, three stations, *4.c. 6,500 volts. 
HP. Tab! (ex, tr. tol; tr. 1 | gliding scale 
56* | 555 Kw. 40 arc, 12 76=242 up. 42= 1308 B.p. 1,969 Kw. | 8.9 Lg. 7 & i; pr. 4 & ‘(day 1); | Max, and 1,068,354 Lg. & tr. Comparative decrease in output due to metal 
Es | Nernst | | _ tr. 1$ to 9-rate meters : lamps. *Incl. destructor, £13,400. Data to Mar. 81, '09 
00 13838 Kw. | 2arc, 60 mtl. | 5=10 Hp. 163 Kw. 1g, lg. are £124, mtl. | Flat rate 60,000 lg. 220 volts 2-wire ; public 
volts $-wire 
290KWw. | 22arce 7=385 kW. 120=3,000H.P. 768 Kw. : le 5 with discount; pb. lg. 23; | Flat rate with 1,500,000 | Lighting and traction station. Data to Sept. 30, 1908 
(ex. tr.) pr. 3 with di count discounts Aise 
KW. 25=90 H.P. 826 Kw... Lg. 7 & 4; pr. 24 Max. demand & flat 57,222 Data for i908 .. 
| | rate 
00 | 687 KW. | 2cbn., 44N. 9=28 LP. | 96.6 Kw. 8.2 Lg. 6; pb. lg. 3; pr. 3; htg. 134 | Flat rate 21,562 | *Resident engineer 8. Johnston. Gas power. Data for 
08 400 Kw. 8 are, 158 cbn., 48=1974 H.P. 600 Kw. .. 4 Lg. 54; pb. lg. £825 p.a.; pr. 4 Lg. flat & contract; | Data to Dec. 31, 1908 .. 
14N. 14, or pr. m.d. & fat 
28 KW... 14 are 1003  30=990 1,604 Kw. Ig. 7& 1g. £16.8 p.a.; | Max. demand* and €42,735 Lighting and traction. * Max. average, 33d. Data to 
pr. 44 &1 13 flat rate Dec, 31, 1907 
| | .. 22.2 KW. 10 Lg. 6; pb. | Flat rate and 9,700 | DatatoApril,1909 .. .. we 
| contract | 
10 878 Kw. jis arc, 256 cbn. 20=64 H.P. a 470 Kw. | 12 Mea 8, 9}, 4; pb. lg. 2.08; pr.) Piit rates .. 306,327 | Data to Mar. 31, 1909 .. 
10 | 2,027 KW. | 1,460 mp. 8,120 Kw. Lg. 6 & 2, or 4; pr.2&1 | Max.demand & flat 1,663,090 | Motors on hire-pureh 
55 285 Kw. 18 are, 36 cbn. | 67=450 u.P. | See other 860°5 Kw. Lg. 4 to 3; pb. Ig. 3; pr. 2 to rate Lighting 


226 
228 
229: 
230 
231 
232: 
233: 
234. 
236: 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
241 
248 
249 
250 
251 be. 
252 
253 
254 
255 
256 
257 
268 
259 
260 
26% 
262 
263 
264 
265 
266 
267 
268 
269 
270 
272 
273 
974 
275 
276 
jes 
218 
919 
280 
281 
282 
283 : 
284 
286 
286 : 
287° 


of output for 
Data to Mar. 31,09 
y. AC., and traction 


of 


00—3-ph. at 6,600 v. 
Data to 81/3/09 
mpence no power load. 
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ata to Mar. 81, 1 
ata to Mar. 25, 1998 

D0 volts D.c. Data to 


r. 31,1909 .. oe 


total on restricted- 
to Mar. 31, 1909 

81,1909 .. 

at 1.254. per unit 

60 


ough season heavier 
1908 


31,1908 .. @i 


obtained from refuse 63 

909 

25 or one §4 

6600 v., 50— & 400v., 65 

His. p.a. Data 31/3/09 

x KW. m.d. & 2d. per 66 
Water power; steam §7 


to Mar. 25,1909.. 68 


69 
- 70 
‘A.C., Tramway Co. 72 
81, 1909 
74 
ar 24,1909 .. 
ar. 31,1909 .. 
il-engine plant. 
2,000 v. Data to 7§ 
79 
80 
81 
ar. 31,1909 .. -- 82 
Portion of supply now 83 
Electric Power Co. 
far. 31, 1909 84 
125 K.v.A., 50—, 85 
Mar. 31, 1909 
86 
3-ph. trans. tLg. 
Dec. 31, 1908 
88 
89 
neter rent. Data to 90 


£16; inc. £38s6d., 
mta to Mar. 31, 1909 
Data for1908 .. 92 


per Kw. p.a. andjd. 93 
. (4d.) or 2mtl., £5; 94 
ar. 81, 
Data to Mar. 96 
rates for lg. and pr.; 97 


for 1907-8 
rate mtr., 4 & 13d. 98 


uctor. 


) Elec. s.,and to 99 
to Mar. 1909 
100 
*Resident engineer, 101 
ar. 31, 1909 102 
£80 p.a., or 230. p.u., 104 
to Mar. at, 
ar. 81,1908 .. 106 
*Resideat engineer, 108 
1908 .. 108 
pril 30,1908 .. .. 110 


.lg. Decreasein units 111 
0 Mar. 81,°1909 

». +Also double tariff, 
81, 1909 

ing heaters. Data to 


ik supply from Ebbw 
ata to Mar. 3i, 1909 
ys leased to "Salford 


Data to 


ulk supyly. 


313 
314 
315 


LONG EATON 
LONC EATON .- 


LONCTON 
LOUCHBOROUCH 
LOWESTOFT .- 
LUDLOW .. 
LUTON .- oe oe 
LYME RECIS 
LYMINCTON 
LYNTON & LYNMOUTH 
MACROOM 
MAIDENHEAD 


‘MAIDSTONE. 


MALTON & NORTON 
MALVERN 
MANCHESTER -- 
MANSFIELD 

MARDY (CLAM.) 
MARCATE & BROAD- 
MARKET DRAYTON 
MELROSE 
MELTON MOWBRAY 


MERTHYR TYDFIL 
MEVACISSEY .- 
MEXBOROUCH .. 
MIDDLESBROUCH 
MIDDLETON... 
MILFORD-ON-SEA 
MINEHEAD 

MIRFIELD 
MONMOUTH 
MONTROSE 
MORECAMBE 
MORLEY. . 

MORPETH 
MOTHERWELL .. 
MUSSELBURCH 
NELSON .. 
NEWBURY 
NEWCASTLE-ON-TYNE 
NEWCASTLE-ON-TYNE 


NEWCASTLE-ON-TYNE 
AND TYNESIDE 


NEWCASTLE-UNDER- 
NEWMARKET 
NEWPORT .& COWES 
NEWPORT (MON.) 
NEWQUAY... 
NEWTON ABBOT... 
NORTHALLERTON. 
NORTHAMPTON 
NORTHWICH 
NORWICH 
NOTTINCHAM .... 
NUNEATON... 
OBAN 


GCMORE VALLEY... 


OLDHAM... 
OSWESTRY -- 
OULTON BROAD 
OXFORD... 
PAICNTON 
PAISLEY 


PARTICK. 
PEMBERTON .. 
PEMBROKE (DUBLIN). . 
PENARTH 

PENRITH 
PERTH... 
PETERBOROUCH 
PLYMOUTH. 
PONTYPOOL ..  -- 
PONTYPRIDD .. 
PORTSMOUTH 
PRESCOT & DISTRICT 
PRESTON 
QUEENSTOWN... 


Council 


Longton Corporation. . 
| Loughborough Corporation .. 
. | Lowestoft Corporation 


Luton Corporation .. 


Lyme Regis Electric Light & 
Power Co. 

Lymington Electric Light & 
Power Co., 

Lynton & Lynmouth Electric 
Light Co., 

Macroom Light Co.* 


Maidenhead Corporation .. 


Maidstone Cor oration 


Harrington Electric Light Co., 
Ltd. 
| Long Eaton Urban Distict | 


| Ludlow Electric Light Co., | 
Lra 


Northern Counties Electricity | 


Supply Co., Ltd. 
Malvern Urban 

Council 
Manchester Corporation 


Mansfield Corporation 
Mardy Electric Light Co., Ltd. 


Isle of Thanet Electric Tram- 
ways & Lighting Co., Ltd. 
Market Drayton 
Light & Power Co., Ltd. 
Electric Supply Corporation, 

Ltd. 


| Melton Mowbray Electric 
Light Co., Ltd. 


Merthyr Electric Traction and 
Lighting Co., Ltd. 

Mevagissey Electric Supply 
Co., Ltd. 

Mexborough Urban District 
Council 

Middlesbrough Corporation .. 


Middleton Corporation 


Milford-on-Sea Electric Sapply 
Co., Lid. 


District 


Electric | 


Minehead Electric Supply Co. | 
Ltd. 


Mirfield District 
Council 


Monmouth Corporation 


Urban 


North of Scotland Electric 
Light & Power Co., Ltd. 
Morecambe Corporation 


Morley Corporation 


Northern Counties Electricity 
Supply Co., Ltd. 
Motherwell Corporation ae 


Musselburgh & District Elec. 
Light & Traction Co., 
Nelson Corporation ‘ 


Electric Supply Co., 
Ltd. 
Newcast’e & District Electric 


Lighting Co., Ltd. 
Newcastle Corporat ion 


Neweastle - on- Tyne Electric | 


Supply Co., Ltd. 


Neweastle-under-Lyme 
poration 
— Electric Light Co. 


Wight Electric Light 
& Power Co., Ltd. 
Newport Corporation .. 


Newquay Electric Light & 
Power Co., 

Urban Electric ‘Supply Co., 
Ltd. 


Northallerton Electric Light 
& Power Co., Ltd 

Northampton Electric Light 
& Power Co., L’ 

Northwich Supply 
Co., Ltd. 

Norwich Corporation... 


Nottingham Corporation 
Nuneaton Corjoration oe 
Oban Corporation .. oe 
Ogmore Valley Electric Light 
& Power Supply Co., —. 
Oldham Corporation .. ° 
Oswestry Electric Light and 
Power Co., Ltd. 
Oulton Broad Electricity Co... 


Oxford Electric Co., Ltd. 


Cor- 


Paignton Electric Light and 


Power Co., Ltd 
Paisley Corporation .. 
Partick Corporation .. 
Wigan Corporation .. ae 
Urban 
Council 
ig Electric Lighting Co., 
td 
Penrith Electric Supply €o., 
Ltd. 
Perth Corporation .. ee 


District 


Peterborough Corporation .. | 


Plymouth Corporation 


Pontypool Electric Light & 
Power Co., Ltd 


Pontypridd Urban District | 


Council 

Portpatrick Electric Supply 
Co., Ltd. 

Portsmouth Corporation .. 


"British Insulated & Helsby | 


Cables, Ltd 


> Electric Supply Co., | 
td. | 
Pudsey Corporation .. oe) 


Cork Electric Tramways & 


ond District lec 


| 
| 
| 
| 
} 
| 
| 


| 


Direct 


1897. ~W. B. Smith 310 
1903 F. Worrall 200 | pirect .. 
1901  W.Langford .. 239 Direct 300 
1904 W.-H. Allen ..  220& 440 | Direct 500 
1901 | G. A. Bruce 239 & 460 Direct .. 1,475 
1907 | Edwards and 230 Direct .. 15 
Armstrong 
1901 | W. H. Cooke 250 & 500 = Direct 647 
1909 110 Direct .. 50 
(June 1) 
1900 | Glynn Sulter 240 Direct 150 
1890 P. T. Kimmins 100 100—, I-ph. 175 
1899 E. McDonnell 230 100—, 1-ph. 150 
1902 O. Milton .. 230 & 430 Direct 406 
1901 E.E. Hoadley... 20& 460, Direct 1,250 
tr. 500 
1904 J. Chandler (Res.)*) 230&460 Direct .. 80 
1904 W. J. Rendell 100&200 50, 1-ph. 5 
| Baker.. os 
1998 S.L. Pearce .. 100, 200,& Direct, and 33,800 
D.C.* 3-ph.* 
1908 Helcombe 240 & 480 Direct 720 
Hewlett tr. 550-600 
1g9g W.. W.. Ross 220* Direct .. 60 
1908 «4. A. Forde 240 & 480, Direct 
tr. 500-550 
1903 F. Bottomley 240&480 Direct .. 90 
K. A. Seott- 225&450 Direc: .. 
1900 | J.-E. Edmundson 210 &480 Direct 800 
1901 4. W. Dixon 230 & 460 Direct 820 
1896  R.F. Browne .. 110 Direct .. 40 
1902 John Senior | 220&440 Direct .. 300 
1901  HoraceM.Taylor 220&440 Direct 1,600 
1902 |S. Pauls.. Direct .. 768 
1906 L. Nicholson .. 280 & 460 Direct 100 
19038 3B. W. Gothard.. 220 Direct 141 
1905 | John Lomas 100 & 200 1-ph. 
1899 F. Windsor 100 & 200 1-ph. 123 
1901 Barritt Hills 240 & 480 Direct 282 
Hall 220 Direct 700 
1898 J. E. Ellis 100& 200 60—,1-ph. 
1904 W.H.Bibby(Res.)* 230&460 Direct .. 60 
1901 Williams 230 & 460 Direct 1,410 
1904 A.A. Watkins . 230 & 460, | Direct 600 
tr. 500 
1892 D. Helme 2308460 Direct 1,000 
1905 Herbert W.Bush 240& 480 Direct 497 
1890 W.D. Hunter .. 100 A.c.; 240 89—,1-ph., 9,000 
&480D.c. = & direct 
1901 | Ernest Hatton.. 240 Direct 5,150 
ur. 
1890 R. P. Sloan (Man.) 240 & 480D.c. 49—, 3-ph., | 47,000 
J.S.Watson(Tech) 440 4.c* and direct 
1904 A. J. C. de Renzi 230 Direct 140 
1899 F. A. Simpson... | 210 &420 Direct 500 
1901 and A. E. Mayes 240 & 480 | Direct 880 
1903 | (Asst. H. Banks) 
1895 H.Collings Bishop 100&2004.c. 87.5—,1-ph. —3,050* 
0 D.C. & direct 
1906 A.S.Hawkins.. 2804460 Direct . 160 
1903 | G. E. Smith 240 & 480 | Direct .. 180 
1899 F.R. Batty .. 220 Direct .. 150 
1891 G.H.Jackson .. 210 & 420 Direct 1,440 
1897  W. Boyd 220 & 449 Direct 415 
1893 F.M. Long 220 & 440 Direct 3,504 
1994 H.Talbot .. 2008400 Direct .. 10,043 
1900 8.C.Gibson .. | 220&440 Direct .. 600 
1908 | Malcolm 230 & 460 Direct 240 
Sutherland 
1891 | a. E. Marks ., | 210 to 220 40—, 1-ph., 300 
| & direct 
1894 S. W. Newington 210 Direct 5,282 
tr. 
1996 E.B. Smith 220 Direct .. 
1902 3B. Barber 230 Direct .. 45 
1992 H. Francis .. 100 Direct, & 1,550 
| 50—, 3-ph. 
1908* | C. D'A. Jackson 220&440 Direct .. 60 
1899 | C.F.Parkinson.. 2004.C. 50—,1,2&38- 2,400 lg. | 
tr. 500 D.C. ph., & direct 1,800 tr. 
1902  W.Sillery  .. 2406480 Direct 1,450 
1902 James Slevin .. 230 Direct 900 
| tr. 460 
1900 S.L.R. Price .. 220&440 Direct .. 600 
1901 H.Cameron .. & Direct .. 530 
1909 J. Lakin Rogers 110 & 220 | Direct 100 
(June 4) 
1901 | J.Lambert .. 2304460 Direct 1,175 
1900 | J.C. Gill +» | 200&409 | Direct .. 840 
1899 E.G.Okell .. 100&29% 50~,1-ph. 2,800 
| tr. 500 D.c. | p.c. for tr. | 
1893 W. J. Maybery.. 108 Direct .. | 169 
1905 J. E.Teasdel .. | 230 & 460 Direct 900 
1904 200 & 490 Direct .. 50 
1994 ~W.S. Foale 100 50~, 1-ph. 3,386 
1991 | R.P.Nash A.C. 250 100—, 1-ph.| 1,760 
j & 550 D.c. & direct | 
1992 | J.H. Tonge .. 220 a.c., 50—, 1-ph.,; 2,630 
| & 440 D.c. & direct 
1905 | Edward Denton 230 & 460 Direct .. 110 
1900 W.H. Joyce .. | 2304460 Direct ..| 230 
1904 | H. Wilkinson .. 90 & 440 Direct ..| 490 
| 240 & 480 | Direct ..| 290 


| M. Farrer 


48 KW. | 
166 Ew. | 


57.5 Kw. 
120 kw. 
38.5 kw. 


55 KW. 


480 Kw. 
280 kw. 
(1 hour) 

12 Kw. 


60 Kw. 


43.2 kw. 


85 KW. 


| 86 KW. 


| 880 A.H. 
| 11.6 Kw. 


50 KW. 


| 176 Kw. 


44 Ew. 


| 240 | 


14 kw. 


100 Kw. 
96 Kw. lg. 
200 Kw. tr. 

133 Kw. 
1,050 kw. 

1,200 Kw. 
1,440 Kw. 
82 Kw. 


54 KW. 


48 Kw. 


Cs, 144 Kw. 
164 Kw. 
‘for 10 brs. 

35 Kw. 


168 KW. 


82.7 Kw. 
35 KW. 
229 kw. 

300 Kw. 
100 Kw. 
40 Kw. 


72 Kw. 


6.6 KW. 
14 Kw. 
90 Ew. 


58 Kw. 


| 150 kw. 


£5,480 
£22,864 


£24,191 
£31,721 
£81,963 

£4,020 
£36,679 

£3,500 
£36,348 

£8,000 
£42,000 
£74,000 


£21,000 


| £2,338,378 


£71,656" 


£3,000 


£1,600 
£20,640 
£107,000 
£40,255 
£8,000 
£15,000 
£4,250 
£17,906 
£40,262 
£62,593 
£29,500 


£66,904 
£135,830 
£74,167 
£49,617 
£570,574 
£1,169,603 
exe. are lg. 
£1,785,980 
£8,500 
£41,957 
£54,949 
£266,124 
£14,000 
£42,976 
£7,778 


| (wrtn. dn.) 


75 KW. | 


| 199 Kw. 


for hrs. | 
40 kw. | 


4.4 EW. | 


| 276 kw. 


72 Rw. Ig. 


| 72 Kw. tr.| 
[287 KW. for 
5 hrs. 


Ew. 
495 Kw. 


100 Kw. £302,000 
| (Mar. 1907) | 
£69,000 


| | 
| 88Kw. | 
| 


| 


£120,115 
£34,798 
£299,306 
£458,502 
£33,000 
) 
£8,958 
£276,163 
£12,680 
£3,200 
£190,593 
£3,843 
£179,000 


£120,000 
£47,691 
£70,500 
£7,000 
£58,271 
£54,817 
£155,340 
£11,412 
£55,000 


£185,842 
« £5,477 
£27,288 


188 Kw. 
| 468 Kw. | 2 are, 290 in 
92 Nernst 
324 kw. .. 
| 882kw. 2are, 38 m 
1,190 kw. are, 361 
70 Kw. 2 mti. 
623 KW... 10 are, 24 in 
8 Nernst 
8lKw. 122 mtl. 
486.5 Kw. 67 mtl., 47) 
160 Kw. 90cbn., 12m 
67 Kw. 87 ine. 
617 Kw... 55 arc,104N 
50 mtl. 
920 KW. Tl arc.,25cbi 
158 mtl., 210: 
164 Kw. oe 
477 Kw. 
20,988 KW. 41 are 
555 Kw. 40 are, 1 
Nernst 
133 Kw. 2 arc, 60 mt 
290 Kw. | 22 are 
234 Kw. 


6,216 Kw. 


68.7 Kw. | 2cbn., 44.N 


400 Kw. 8 are, 158 ebr 
14N. 
514 Kw... 14 are 
20.2KW. 57 mtl. 
878 Kw. 15 arc, 256 cb 
2,027 Kw. | 
285 KW. | 18 are, 36 cbt 
175 Kw. 4 are, 84 cbn 
56 mul. 
136 KW... 406 4 
472 KW. 20 are, 82 cbr 
243 mtl. 
446 KW... | 104 are, 27. 
ine., 3 N. 
\15 are, 34 mi 
142 Kw. 
765.5 KW. 60are,597 int 
62 Nernst 
1,058 KW. 
389 Kw. 
174.5 KW. | 413 are, 3’ 
| Nernst 
6,581 Kw. are, 390 ebr 
| 9x 2N. 
| 146 Kw... ie 
750 KW. 12are 
855 Kw. 80 are, 60 ebn 
2,807 KW. 177 arc, 28 
mtl., 110 N. 
167 KW. cbn ,200 m! 
| 299.9 Kw. | 24 arc,1cbn. 
612 mtl. 
132.5 Kw. 81 are, 70 inc 
1,601 Kw. 
| 580.6 Kw. | 57 cbn., 4 mt] 
4,228 KW. 20 arc 
oe 92 arc 
712Kw. 20 are, 2cbn. 
90 m‘1, 
251 Kw. 88 are, 64 cbn. 
122 mil. 
120KW. 210ine .. 
20 are 
173 KW. oe 
88.5 Kw. | 82ine. .. 
2,880 KW.  32are, 48 
11.5 Kw. | 14are, 4 mtl 
| 
2,208 KW. | 94 arc we 
1,212 Kw. | 801 are, 304 
mtl. 
232 Kw. 12 arc, 20 cbn 
8 mtl., 180 N 
664 KW. 87arc, 162cbn 
681 Kw. 108 mtl. .. 
2 kw. | oe 
1,041 Kw. | 84 arc, 85 mt. 
701 kw. 119 are, 4 cb 
| 45 mtl. 
2,250 Kw. 80 arc 
258 kw. 15 are, 20 cbn.. 
4 mtl., 20 N. 


502 Kw. 40 arc ee 


464 
401 Kw. lasere 144 cbn. 

| 125 mtl. 
3,209 Kw. | 64 are sy 
| 64 Rw. (20mth .. 
193 KW. | 15 are, 24 ebn. 
182 KW. 15 are, 1 mtl. 

899 Kw. | 


43 268 30 
44 269 358 
272 89.5 ‘i 
48 273 47 
ee 49 274 275 100 Kw. 
54 279 805 Ig 
282 66.5 £15,862 
283 
284 168 £40,008 
285 
Ig. 271, £47,028 
286 
20 
288 123 
289 709 
291 91 — 
292 85 
283 
hrs. 
296 180 we 
289 200 Ig. 
301 210 
303 2,200 
304 
68 
306 3030 
307 230 
308 1,870" 
309 92 
100 
312 891 7. 
179 
6,385 
316 829 
318 150 |, 
|. 
320 123 
321 18 
322 1,266 
304 781 Ig. 
921 tr. | | 
112 
326 
327 304 
328 283,5 
329 2 
330 683 
331 sos 
332 1,480 
333 16 
334 
336 2,680 
337 1,850 
114 339 
115 340 106 
» LOY 16 341 490 88 KW. | £25,550 
Redcliffe Urban District 155 | 150 xw. £37,164 


| 188 Kw. 


4 mil. 


463 Kw. | 2 arc, 290 inc., 57=140 H.P. 
Nernst 
324 Kw. .. 58=151 
| 882 Kw. 2 are, 38 mtl. 68=382 H.P. | 
1,190 Kw. Sl are, 361 inc. 81=457 H.P. | 40=1,000 H.P. 
70 Kw. 2 mtl. 
623 Kw... | 10 are, 24 ine., 114=545 H.P. va 
| | B8Nernst | 
3lxkw. 122 mtl. S=3 uP. .. 
486.5 Kw. 67 mtl.,47N.  24=78 nop. 
160 Kw. 90cbn.,12mtl. 4=15 up... 
67 Kw. 87 ine. 
677 Kw... 55 338=125 H.P. 
920 Kw. (71 arc.,25cbn.., 1,198 HP... 40=1,000 H.P. 
153 mii. 210N 
164 Kw. "68 KW. 
477 Kw. 18=86.5 
20,988 KW. 41 are +» | 2,805=17,462 See other 
H.P. | Table 
555 KW. 40 are, 12 76=242 u.p. 42=1,306 B.P. 
Nernst 
1383 Kw. 2arc,60mtl.’ 5=10 
290KW. 22are 7=35 kw. 120=3,000H.P. 
234 KW. 25=$0 H.P. 
68.7 Kw.  2cbn.,44N.  9=28 oe 
400 Kw. 8 are, 158 ebn., 48=1974 
14N. 
514 Kw... 14 are 1003  30=990 HP. 
3878 Kw. IL5arc,256cbn. 20=64 H.P. 
2,027 Kw. | 1,460 H.P. ee 
285 KW. | 18arc,36cbn. | 67=150 u.P. other 
Table 
W5KwW. dare, 84cbn., 18=$3 re 
56 mul. 8=244 H.P.* 
136 Kw... 41 10=40 H.P. ee 
243 mtl. 
446 KW... | 104 are, 275 | 22=99 H.-P... 
inc., 
on 15 are, mt]. 31=108 
142 Kw. SEW. .. 
765.5 KW. 60are,597 inc., 163=1,438 H.P. 
62 Nernst 
280 FW. 21=1338.P. 28=700H.P. 
1,058 Kw. 302 20=500 
889 kw. 45=193 H.P. 
174.5 KW. | 413 are, 37 14=119 450 
ernst 
6,581 Kw. Sare 390 cbn., 22693Kw. Tr. 12170Rw. 
| 9x 2N. Hig. 7386 KW. BIk. 41, 009 Kw. 
| 146 Kw. .. 2=4 HP... 
750 Kw. 12are 15=37 
855 Kw. B0are,60cbn., 62=200 kw. 
2,807 KW. 177 arc,28 82=1,560 
mtl., 110 N. 
167 Kw. Weba 200 mt]. 1=26 H.P. 
| 299.9Kw. Q4are,lebn. 26=1543 HP. 
612 mtl. 
182.5 Kw. | 8lare,70inc. 33=98 
1,601 Kw. | 1,008 HP. .. 
| 580.6 Kw. 57cbn.,4 mt], 68=444 
4,228 KW. | 20 arc 485=2,662 H.P. 
92 arc .. 954=8,820 
712Kw. 20 are, cbn., 56=228 H.P. 
251 Kw. 383 are, 64 cbn. ., 18=106 HP. 
2 mil. 
120Kw. 210ine .. 
20 are See other 
Table 
173 Kw. ar 8=12 HP... 
88.5 Kw. | .. .. | 
2,880 KW.  32are,48cbn. 83=168 H.P. | 
11.5 Kw. | ldare,4mtl, 6=4 HP. .. 
2,208 KW. | 94 are 101=580 104=2,600 
1,212 Kw. | 801 arc, 304 251=2881 
mtl. 
232 Kw. 12arc,20cbn., 5=71H.P... 24=840 
8 mtl., 180 N. 
664 Kw. 87are, i62ebn. 15=81 
26 mtl. 
681 Kw. 108 mtl. .. 8=44 H.P... 
20 Kw. ee 
1,041 kw. 84arc,85mtl. 86=270H.P. 24=840 BLP. 
701 KW. 119 are, 4 cbn., 69=200H.P. 28=560 H.P. 
| 45mtl § 
2,250 Kw. | 80 arc ..  88=309 Kw. 86=1,689 Kw. 
258 kw. lbSare,20cbn., 14=54 HP. 
4 mtl., 20 N 
502 Kw. 40 are 27=1088.P. 40=1,480 
6,216 KW. 928 are,* 464 262-778 mr. | 
Cc. | 
401 Kw. (23 8=200H.P. | 
| 125 mtl. | 
3,209 Kw. | 64 are Kw.. 
| | _ (ine, htg.) | 
64 Kw. Wmtl .. 18=19 BP. 
19g KW. 15are, 24 ebn. | 6=344 
182 KW. |15are,1mtl. | 40=510 H.P. See other 
| 
899 Ew. 41=114 


852 


628 Kw. 


161 Kw... 


437 Kw. | 


656 Kw... 


2,328 Kw. 
76 Kw. 
1,142 Kw. 
40 Kw. 
559.6 Kw. 
187 KW... 
77.5 Kw. 


767 Kw. 


1,888 Kw. | 


230 Kw. 
506 Kw. .. 
34,507 Kw. 

(ex. tr.) 
1,969 Kw. 
163 Kw. 
768 Kw. 
(ex. tr.) 
826 Kw... 


96.6 Kw. 


600 Kw... 


1,604 Kw. 
22.2 Kw. 
470 Kw. 
8,120 Kw. 


360°5 Kw. 
(ex. tr.) 


280 Kw. .. 
134.4 Kw. 
203 Kw. 
676 KW. 
653 Kw. 
512 Kw. .. 
215 Kw. 
2,033 Kw. 


390 KW. .. 


563 KW. .. 
18,730 Kw. 


83,167 nw. 


149°5 Kw. 


785 Kw. 


1,140 Kw. 


5,920 Kw. 
1705 Kw. 
498 kw. .. 
236 Kw. 

2,605 Kw. 
997 Kw. .. 
6,581 Kw. 


12,306 Kw. 


(ex tr.) 
988 Kw... 


200 kW. .. 


2,604 KW. 
(ex. tr.) 
83 KW... 


06 Kw. .. | 


8,143 Kw. 
22.8 Kw. 
5,048 KW. 


| 3,686 Kw. 


273.5 Ew. 
777 KW... 


726 KW... | 


20 Kw. 
1,823 Kw. 


1,414 Kw. 


4,240 Kw. | 
300 KW. .. 
696 KW... 


6,985 Kw. 


8,515 Kw. 


78 uw. .. 


| 282 Kw. .. 


505 Kw. 


BW 


4,649 KW. 


6.3 


13 


10 
12 


20 

25 
6.2 

5.1 


10.8 


| Lg. 5; pr. 2 


Lg. 34 


| te. 8} to 2; pb. lg. 


(Lg. 8 8 & 2, or 6; pr. 24 to 1} (all | 
4 8); pb. Ig. 25; 
La. "ahs pb. lg. 3; pr. 2 & 13; 
Le. discounts; pb. Ig. 4; 

| te yg or 4; pb. lg. 2; pr. 2, 
| te. 6; pb. lg. contract; pr. 6.. 


or 25; pb.lg. £23 & 

pr. 4 & 14, or 2% 
pb. lg. ine. £24 p.a.; 


le or 1s, pere.p. p.a.; pb. 
lg. toral £180 p.a. 

Lg. 5; pb. lg. are £184 to £10, 
irc. £3 p.a.; pr. 2 to 13 

Lg. 7 & 2, or 4; pb. Ig. 14; pr. 
2tol1; htg.1; tr. 1.5 

Lg. 44; pr. 24tol} .. 


Lg. 6, first 24 units per 8-O.P. 

we qr., all above, 4; pr. 3 
g. 44 13; pb. lg. 2; pr. 

maT tol; tr. 14 approx. 

Lg.7 &1 
tr. 14 to i 

lg. are £124, mtl. 

p.a 


discount; pb. lg. 24; | 
pr. 3 with di count 

Lg. 7 & 4; pr. 24 

Lg. 8; pr. 8; htg. 13 


6; pb. lg. 
Lg. 54; pb. lg. £325 p.a.; pr. 4 
& Th, or 25 


Lg. 7 & Ig. £16.8 p.a.; 
pr. 44 & 14; tr. 14 
Lg. 6; pb. ig. contract .. 


Phy 3, 4 pb. lg. 2.08; pr. 
Lg. 2&1 


Lg. Ig. 3; pr. 2 to 
r. 1} tol 


Lg. 5; pb. lg. 3; pr. 2 
Lg. 44; pb. lg. J; pr. 2&1 
Lg. 54; pb. Ig. 2.1; pr. 8: tr. 2 


Lg. 6 & 4, or 54; pb. Ig. 2.3; 
pr. 4 (peak) & 14, or 2: 

Lg. 5 & 6; pb. Ig. are Is. 8d. per 
night, ince. 44d. p. pre 
Lg. 4 w. dis. to 25%; pb. Ig. 
; pr. 24 tog 
Lg. 43 pr. 23 to 1} oe 


Lg. 34; pb. ig. are £15, ine. £34 
& £2, N. £33 p.a ; or. ie’ 

Lg. 6 & pb. 
& 13; tr. 14 


Le 7&3, or6; pr. .. 
Lg. 34 net; pr. 14 max... 


Lg. 2 to 23; pr. 134 as oe 
Lg. 33 less 5% ; pb. Ig.are £20, 
inc. £2/15/6 p.a.; pr. 14 w. dis. 


Lg. 6; pr. 3 


Lg. pb. lg are £84 
p. a; 1 


r4& 
Lg. Ta ti pr. 4 & 14, or 24 


Lg.4&3; pb. lg. are £16, N. £2Z 
p.a.; pr.2to1; tr. 1.35 

Lg. 6; pr. 8 és 

Lg. 7 & 3, or 6; pb. Ig. contract ; 
pr. 4 & 14, or 24 

Lg. 6; pb. Ig. arc 13/-, ine. 3/9 
& 3/-, per 150 hrs. ; pr. 4 to 13 

Lg. 5 ho. 44*); pr. 
2tol; 

6 & Ig. 2.94; pr. 2 


Lg. 43*; pb. lg. 1; pr. 3 to? .. 


Lg. 2. 3 pb. lg. 5 & 14; pr. | 


1}; t 


pb. lg. are £8, mtl. 


£33 p.a.: pr. 24 tol 
Lg. 6; pr. 3 


, Lg. 3, 4, 44; pb. lg. contract .. 
pb. Ig. 24; pr. 2 to 
ie 3 (minimum 10!- 
Let 633 lg. £24 p.a.; pr. 3.. 

Lg 6; pr. 3.. oe ee ee 


Lg.4; pb. lg. are £25 p.a. 
1} to tr. 2 to 1} 


Lg. 34, or 6 & 1; pb. Ig. 0.9; pr. 1 
lg. 8; pr. 2 to 1; 


are £20, inc. £35 | 
& £64 pa.; 43 & 13; htg. 14 | 
Lg.7 & 2, or 44; pb. lg. 54s. per | 


; pr. 4. & 1 (day 1); | 


& sliding scale 
Flat rate .. oe 


| Flat rate & scale .. 


Max. demand, flat | 198,578 
| rate & sl. sel. w. dis. 

| Flatrate .. veh 266,372 

Flat rate .. +» 1,049,402 

| Flat rate with dis- 18,100 

| counts 

| Max. demand, flat 
rate & sl. scale 

Flat rate & con- 
tract 

Max. demand & flat 121,400 
rate 

' Flat rate, 2-rate mtr. 181,799 
and contract 

Flat rate and con- 
tract 

| Flat rate and max. de 

demand 

Max.dem.& flatrate; 1,518,881 
sl. sc. for pr. 

Flat rate & sliding a 
scale 

Special scale and 114,158 
flat rate 


Max. demand and 47,564,903 
sliding scale 


Max. demand and = 1,068,354 
2-rate meters 
Flat rate 60,000 
Flat rate with 1,500,060 
discounts 
Max. demand & flat 57,222 
rate 
Flat rate 21,562 
Lg. flat & contract ; 228,360 
pr. m.d. & Aat 
"Max. demand* and €42,785 
flat rate 
Flat rate and 9,700 
contract 
Flit rates .. 306,327 
Max.demand & flat 1,668,090 
rate | 
Flat rate and | 
sliding scale 
Flat rate .. a 76,173 
Flat rate, & sliding 83,€59 
scale with dis. | 
Fiat rate 144,282 
Max. dem., flat, 2-rate’ 174,960 
meter, & contract 
Flat rate P 204,145 
Flat rate with dis- 191,601 
counts 
Fiat rate & sliding oe 
scale 
Flat rate and ee 
sliding scale 
Max. demand, flat 493,848 
rate & contract 
Sliding scale 889,573 
Max. demand, flat 212,169 
rate & contrac’ 
Flat rate, sliding _ 9,182,095 
seale, & contract 
Flat rate & sliding 121,934 
scale 
Flat rate w. dis., time 
aw., cont. & special 
Flat rate 45,608 
Max. demand and 158,349 
flat rate 
Max. demand and 342,546 
flat rate 


Flat w. dis., sl. se.,2- 3,578,690 
rate meter & time sw. 
Flat rate & contract 


Max. demand, flat 244,179 
rate and contract 
Flat rate w. dis., sl. 95,178 
scale & contract 
Max. demand, flat 1,075,425 
& sl. scale w. dis.* 
Max. demand 234,746 
Flat rate, sliding 4,066,869 
scale & special* 
| Max.demand & flat’ 11,452,806 
rate 
Flat rate & 341,588 
scale* 
| Lg. flat rate, pr. al. | | 129,815 
scale, with dis. 
Sliding scale & | eo 
contract 
Max. demand, flat | 4,183,615 
rate & sl. scale 
Max. and 110,169 
flat ra’ 
Fiat rate ‘ith rebate 22,700 
with dis- | 1,180,143 


Flat — with dis- | 
counts for he | 
| Flat rate & s iding | 2,783,069 
scale 


Flat rate & max. | 2,050,090 


| demand (a) x.) 
| | Flat rate with disc., | FA. 795 
time sw. } 
Flat rate, 2-rate oy 291,088 
w. time sw., & con’ 
Max. dem., fiat 211,043 
scale 
| Flat rate 
Flat rate .. 893,62 


1¢e% pb. lg. 14; pr. 2to | 


14 48 4; pb. lg. £18; pr. 14; 
tr. 

Lg. 8f to 93; pb. Ig. are £21 
p-a.; pr. 13; | 
Lg. 6; pb. lg. 3 


Ig. 7 &1, pb. Ig. 14; | 


Lg. 44; pb. lg. are £18 (flame | | 
inc. £3 3s. p.a. ; i 
Lg. 4; pb. lg. 2; pr. 1; tr. ia 


Lg. 7 to 43, less 15%; pb. Ig.1; | Max. 
. 14 to 1 net | 


pr 


| Ig. 


Flat rateand sl. scale 605,168 


Flat rate, w. rebate , 2,004,154 
12 mnt. to 3 p.m. 


Flat rate .. ea 88,564 
Max. demand and 682,516 
sliding scale 


Flat rate & 050 
sliding | 8,294, 


Flat rate with dis. | 3,491,878 
& contract 


demand & 1,781,000 
sliding scale } 

Flat rate .. ent 26,174 

Flat rate .. ‘ 100,842 
Sliding scale | 


930,787 


| Lighting and traction. Data to Var. 31,1909 .. 


| Lighting and traction. Data to Mar. 31,1907 ..  .. 


| Data to Dec, 31, 1908 es 


| Data to Mar. 31, 1908 .. 
| Data to Mar. 31, 1909 .. 267 
| Lighting & traction. Data to Sept 30,1998 .. . 268 
| Data to Dec. 1908 269 
270 
271 
Data to Dec. 31, 1908 .. ea “ ae 972 
Part water power. Data to Mar. 25, 1908 .. . 973 
Part water power. *T. Smith, Astley, proprietor. 974 
Lighting and traction. Data to Mar. 31,1909 .. 276 
Norton supplied from Malton. *C.W. Fairweather (Mgr.). 277 
Cons. engrs. Merz & McLellan. — to Dec. 31, 1908 
Data to Mar. 31, 1909 . ve 
Lighting and traction, three stations. *a.c. 6,500 volts. 279 
Lg. & tr. Comparative decrease in output due to metal 280 
lamps. *Incl. destructor, £13,400, Data to Mar. 31, '09 
Overhead mains. *Private lg. 220 volts 2-wire; public 28] 
lg. 110 volts 3-wire 
Lighting and traction station. Data to Sept. 30, 1908 282 
Data for 1908... 283 
*Resident engineer 8. Johnston. Gas power. Datafor 284 
_ Data to Dee. 31, 1908 .. -» 286 
Lighting and traction. * Max. average, 32d. Data to 286 
eC. 
Data to April,1909 287 
Data to Mar. 31, 1909 .. oe ee 288: 
Motors on hire-purchase system. Duta to Mar. 31,1909 289 
Lighting and trac‘ion; local Tramway Co. and Man- 290 
chester Corporation supp! tied. Data to Mar, 31, _— 
Suction gas plant ee 
Gas power. Data to Des. 31, 1908.. 992 
*Fans and radiators, 8 H.Pp. Data to Mar. 31, 1909 293 
Water power. Data to Mar. 29, 1908 a 294 
Data to Dec. 31, 1908 .. és ‘ ae a 295 
296 
Output decreased owing to almost universal usa of metal- 297 
lic-filament lamps in thistown. Data to Ma~. 31, 1909 
*C, W. Fairweather (Mgr.) Cons.egre. Merz & McLellan. 298 
Data to Dec. 31, 1908 
Lighting and traction. Lighting output reduced by use 300 
of metallic filament Jamps. Data to Dec 81, 1908 
Lighting and traction. Data to Mar. 31,1909 .. 30% 
Gas and water power. Data to Dee. 31, 1998 302 
Large power load. Data to Dec. 31,1008 .. 303. 
Lighting and traction. Light and power supplied to 304 
public buildings only. Data to Mar. 31, 1909 
Lg. & tr. Cons. engs., Merz & McLellan (see other table 305 
Power Cos.). *Tr. 500 & 600 v. Data to Dec. 81, 1908 
Gas wer; town gas at 2s. 2d. per 1,000 cubic ft. 306 
Data to Mar. 31, 1908 
Data to Dec. 31, 1908 .. 307 
Supply from N. to C. at 2,500 volts D.c. Data toDec., 398 
1908 
Lighting and traction. *Two gen. stns.; energy soldto 309 
tramways Data to Mar. 31, 1908 
Data to Dec. 31, 1908 .. és oe 
*Alternative, 124% yer a” num on assessment, and 1 = 313 
unit for energy used for dom. pur. Data to Dee. 81, 
A. W. Sclater, Cons. eng. Mond gas power ee 314 
Purchased from Co. in 1902. *Also 12% on assessment 315 
and 1d. p.u. Data to Mar. 31, 1909 
Lighting and traction. D.ta to Mar. 31,1909 .. - 316 
*Alternative tariff based on assessment, with low charge 317 
runit. Data to 31, 1 
Data to May 15, 1908 . 318 
Data to April 20, 1909 .. 319 
Lighting and traction .. 320 
Data to Dec. 31, 1908 .. os OF 
*Supply commenced Dec. 25,1908. Data to May 1,1909 3924 
| Lighting and traction. Data to May 15, 1908 325 
Data estimated to May 15,1909 326 
Lighting and traction. Data to Mar. 31,1908 .. Ke 
| Data to Dee. 31,1997 .. we 
Data to Dec. 31,1908 .. ke 
2 Crossley Suction Gas plants ve oe 


| Lighting and traction. Data to May 15,1908 .. 


Lighting and traciion. Data for 1906-7 .. 
Data to Dec. $1, 1997 .. 


ta to Ma. 81, 1 
Data to Dec. 81, 1908 
Data to Dec. 31, 1908 ve 


| Large consum “rs the Yorkshire Electric 
Power Co. Data to 81, 1909 


191 
721 
963 
,020 
,679 
,500 m4 
348 
000 
,000 
000 22.1 a 
7 
656" 3.9 
000 
862 
17) 
300 8.2 
008 4 
028 
000 
906 
262 
598 
500 
904 
830 
167 
617 13.1 
603 
957 — 42 
124 
976 6 
773 
dn.) 
115 17 
798 
806 
502 
00 | 
Ox.) 
358 
168 
200 
593 
391 
500 24 
00 : 
71 | het |. 4 
349 
100 100 : 
100 
907) | 
00 — 1 
88 


*Resident engineer, 101 
ar. 81,1909 .. -- 102 
£80 p.a., or 234. p.u. 
to Me. 31, 1 = 104 
ar. 31,1908 .. -- 106 
*Resident engineer, 108 
#,1908 .. 109 
mapril 30,1908 .. 110 


. Ig. 
lo 
+Also double tariff 112 
81, 1909 
ng heaters. Data to 113 
k supply from Ebbw 114 
ata to Mar. 31, 1909 
hys leased to Salford 115 
116 
ulk supply. Data to 117 
118 
119 


opolitan E.P.S. Co. 120 
Data to Mar. 31, 1909 


vay plant. tInc.(2x 8 121 

to Mar. 31, 1908 

sompany. Bought by 122 

1909 

Dat: for 1908. . -- 123 

124 

125 

126 

© Kearsley, and light 127 

Mar. 31, 1908 

. 

Felixstowe & Walton 129 
130 


lata to Mar. 31, 1903.. 


on. Data for 1908 .. 


132 
rom June 30th, 1909. 133 
2,750 v.D.c. Datato 134 
135 


-- 139 


wer. Data to Dec. 31, 140 


Bulk supply a Se of 141 
Data to Dec. 31, 1 
ties. *8-ph. pr., 173 & 142 
Data to Mar. 81, 1908 
. 25— 38-ph. at 6,500 v. 143 
Data to May 81, 1908 
ata toend of 1903 .. 144 
145 
146 


far. 81,1909 .. 
147 


port & Fareham Tram- 148 
Data to Dec., 1908 
per quarter; and hire- 160 
ata to Dec. 31, 1908 
gp. are £17.5 & £10, 151 
-- 162 
153 
154 
*Also bulk 155 


pd to June 30, 1909 


ram. Co.). 


ty. Data to Mar. 31,09 


2,600 v. D.c. to sub- 156 


*Number of lamps 167 
908 


to Dee. 31, 1 

b-stations, 3-ph., 5,500 158 

ec. 31,1908 .. 160 

3 oo Data approx. 161 

ot ng tometallic filament 162 
163 
KW.)fm.C.of D. Co. 164 

: poe to Dec, 81, 1908 

165 


168 
169 
170 
17i 
ef. +Bulksupplyfrom 172 


0. Datato Mar. 31, ’09 
destructor. Data 173 


ar. 31,1909 .. 


inc. demand; due to 174 


Mar. 31, 1909 .. «- 175 


litan E. P.S.Co. *E. 176 
Datat to Mar. 81,1900 


357 


36 
362 


364 
365 


366 
367 
368 
369 
370 
371 
372 
373 
374 
375 
376 


379 
380 


oo 


382 


PARTICK. 
PEMBERTON .. 


PEMBROKE (DUBLIN). . 
PENARTH 
PENRITH 
PERTH .. -- 
PETERBOROUCH 
PLYMOUTH... 
PONTYPOOL -- 
PONTYPRIDD 
PORTPATRICK 
PORTSMOUTH . 
PRESCOT & DISTRICT 
PRESTON 

PUDSEY 
QUEENSTOWN... .- 
RADCLIFFE 
RAMSCATE 
RATHMINES .. 
READING. . 

REDDITCH . 
REICATE-. -- 

RHYL 
RICHMOND (SURREY).- 


ROCHDALE 
ROSS we 
ROTHERHAM .. 
ROTHESAY -- 
ROTTINGDEAN .. 
ROUNDHAY .. 
RUCBY 
RUCBY SCHOOL 
RYDE & ST. HELENS .. 
ST. ALBANS 
ST. ANDREWS 

ST. ANNES-ON-SEA 
ST. AUSTELL . 
ST. HELENS 
SALE 

SALFORD 


SALISBURY 
SALTBURN 
SCARBOROUCH 


Partick Corporation 
Wigan Corporation .. es 


Urban 


Coun: 
Ltd. 


Penrith Electric Supply €o., 
Ltd 


Perth Corporation went 


District | 


Peterborough Corporation 


Plymouth Corporation 


Pontypool Electric Light & 
Power Co., Ltd. 

Pontypridd Urban District 
Council 

Portpatrick Electric Supply 


Portsmouth Corporation .. 


| British Insulated & Helsby 


Cables, Ltd 


National Electric Supply Co., | 


Ltd. 
Pudsey Corporation .. os 


Cork Electric Tramways & | 


Lighting Co., Ltd. 
Redcliffe Urban 
Council 


District 


Ramsgate and District Elec- | 


tric Supply Co., Ltd. 
Rathmines Urban District 
Council 


Reading Electric Supply Co., | 
Ltd. 


Redditch 
Council 
| Reigate Corporation .. oe 


Urban District 


Rhyl Urban District Council 


| Richmond (Surrey) Electric | 


Light & Power Co., Ltd. 
Rochdale Corporation 


| Ross Electric Light & Power 
i Co., td. 
| Rotherham Corporation .. 


Rothesay Corporation 


New Rottingdean Electricity 
Co., Lt 
| Roundhay & meee Electric 
Lighting Co., 
| Rugby Urban Dintsiot Council 
Rugby School Electric Light- 
| ing Co., Ltd. 
| Isle of Wight Elee. Lt. & Pr. 
,& St. Helens El. Lg. Co. 
| worth Metropolitan Electrical 
| Power Distribution Co., Ltd. 
| Elec Supply Corporation, 
Ltd. 
St. Annes-on-Sea Urban 
| District Council 
St. Austell & District Electric 
Lighting & Power Co., Ltd. 


| 
| 


. St. Helens Corporation 


SHANKLIN & SANDOWN 


SHEERNESS AND 


SHEFFIE' 

SHILDON 
SHIPLEY.. -- 
SHREWSBURY 
SLEAFORD 


Sale Urban District Council.. 
Sal‘ord Corporation .. 


Salisbury Electric Light & | 


Supply Co., Ltd. 


| Cleveland Trust, Ltd... -.. | 


Scarborough Electric Supply 


Ltd. 
Isle of Wight Electric Light 
& Power Co., Ltd. 


Sheerness & District Elec. | 
Power & Traction Co., Ltd. | 


Sheffield Corporation. . se 


Northern Counties Electricity 
Supply Co., Ltd. 


‘ Shipley Urban District Council 


| Shrewsbury Corporation 


| Sleaford Urban District 
Council 


SLOUCH & DATCHET | a. and Datchet Electric 


SMETHWICK 
SOUTHAMPTON 


ee} 


SOUTHEND-ON-SEA .-- 


SOUTHPORT 
SOUTH SHIELDS 
SPENNYMOOR .. 
STAFFORD 
STALYBRIDCE .- 
STAMFORD 


STIRLING 
STOCKPORT 


ply Co., Ltd. 
Birmingham & Midland Tram- 
ways Joint Committee 
Southampton Corporation .. 


| Southend Corporation 
Southport Corporation 


. , South Shields Corporation .. 


Northern Counties Electricity 
Supply Co., Ltd. 
| Stafford Corporation oe 


Stalybridge, Hyde, Mossley, 
& Dukinfield Tr. & El. Bd. 


. Urban Electric Supply Co., 


Lt. 


. | Stirling Corporation .. ne 


STOCKTON-ON-TEES .. 
STOKE-UPON-TRENT - 


STOWMARKET .. 


STRATFORD-ON-AVON 


STRETFORD 
SUNDERLAND .. 
SURBITON 

CARSH 
SUTTON COLOFIELD 
SWANSEA .-- 
SWINDON 
SWINTON 


TAUNTON 


ALTON | 


PENDLEBURY | 


Stockport Corporation 
Stockton-on-Tees Corporation 
Stoke-upon-Trent Corporation 


| — Electricity Supply Co., 


Stretford -on-Avon Electricity 
Co., Ltd. 

Stretford Urban District 
Council 

Sunderland Corporation .. 


| Surbiton Urban 
uncil* 
South Metropolitan Electric 
Tramways & Lighting Co. 
| Sutton Coldfield Corporation 


District 


Corporation. . 
| Swindon Corporation. . a 
Swinton & Pendlebury Urban 


District Council 
Taunton Corporation. . oe 


Supply Co., Lt 


or 


THIRSK AND SOWERBY Northern —— Electricity 


TODMORDEN .. 


Urban District 


Couns 
| Tonyrefail & Gilfach Goch El. 
ght & Power Co. Lid, 


“| 


| 


D.C. 'ph., & direct 
1902 , W. Sillery oe | 240 & 480 Direct .. 
1902 James Slevin .. 230 Direct 
| tr. 460 
1900 S.L.R.Price.. 220&440 Direct .. | 
1901 H.Cameron .. 230, 460& Direct 
1909 J. Lakin Rogers 110 & 220 ' Direct 
«June 4) 
1901 | J.Lambert .. 230&460 Direct 
1900 | J.C. Gill 200 & 409 | Direct .. 
1899 E. G. Okell 100 & 290 50—, 1-ph. 
| tr. 500 D.c. for tr. | 
1898 W. J. Maybery.. 102 Direct | 
1905 J.E.Teasdel .. | 230& 460 Direct 
1904 200 & 480 Direct 
1894 W.S. Foale 100 50~, 1-ph. 
1891 R.P.Nash  .. 100 4.C., 250 100—, 1-ph 
| & 550 D.c. & direct 
1892  J.H. Tonge .. 220 a.c., 220 1-ph., | 
{ & 440 p.c. & direct 
1995 | Edward Denton 230 & 460 Direct .. | 
1900 | W.H.Joyce .. 2306460 Direct .. | 
1904 H. Wilkinson .. | 220 & 440 Direct 
| tr. 525 
1905 | M. Farrer 240 & 480 Direct .. | 
1900 | G.F. Pilditch .. 220440  pirect 
1895 E. Rowley Hill.. 200&400p.c. Direct, & 
2004.0. 67—, 1-ph. | 
1899  W.J.Ferguson.. 200 €6~, i-ph. 
1901 | W.S. Ross “é 200 50—, 1-ph. 
1901 | E.H. Wright .. 230 Direct .. 
1893 | L.C.B.Trimnell 220 &440 | Direct .. 
1909 | C.C.Atchison.. 220 & 440, | Direct® .. 
| tr. 500 
1902 | Chas. E. Gray .. | 230 Direct 
1901 | Edward Cross .. | 230 . 460, | Direct 
tr. 540 
1899 | E. B. Stiven 230 & 450 | Direct .. 
1895 | J.W. Brown... 100 Direct 
19098 | H. Fox... .. | 230&460 | Direct .. | 
| | 
1908 | Thos. $:Shenton| 220 | S-ph. | 
1998 | A.E.Lee 109 100m, 1-ph. | 
1908 | A.E.Mayes | 2404480 | Direct, & | 
(Ass. H. Groome) 50—, 1-ph. | 
1908 | E.T. R. Murray | 230 & 460 | Direct | 
(Eng. in chief.*) | | 
1905 | K. A. Scott- | 225 & 450 | Direct | 
Moncrieff* | 
1901 | J. H. Clothier .. | 240,tr. 500 Direct .. 
1986 | T.Hill .. .. | 110& 22) | Direct .. 
1896 E.M.Hollingsworth| 230 & 460 | Direct .. | 
| tr. 500 | 
1903 C.J. Wood .. | 230.8 469 | Direct .. 
1895 | Victor A. H. |220, 440 D.C.,| 75—, 1-ph.,| 
| M‘Cowen /200a.c. 500 & direct 
1898 | A.B. Randall .. 219 Dircet 
| | } 
1899 | L. R. Taylor 220 | Direct .. 
1998 | Holden .. | 200A.c. | 80~, L-ph., 
| &direct | 
1901 | A. E. May . | 240 & 480 Direct 
(Assist. “Gilet 
1903 | G. L. Kirk | 220, 440a.c. | Direct, & | 
"460D. 50—, 3-ph. 
1894 | S.E. Fedden .. 300 A.C. | 50—, 2-ph,! 
| 280 p.c. | & direct 
1905 | T. Heron (Res.)* | 230 & 450 | Direct | 
1901 | S. D. Schofield. | 280 & 460 | Direct 
1896 | C. M. Johnston | 400 | Direct 
1902 | W. Henry Wilson | | 220 | Direct wie | 
1903 | A.E. Farrow .. | 220 & 440 | 
1904 | S.A. Mahood .. 3-ph., | 
| 5,500 a.c. & direct | 
1891 | H.F. Street | 200 Direct | 
1902 | Robert Birkett .. 230 & 450, | Direct | 
tr. | 
1994 | A. S. Black & 210a.c.| 50—, 1-ph., | 
| 500 D.c. & direct | 
1996 | J. H. Cawthra .. | 110 & 220 | 50—, 1-ph., | 
tr. 550 & direct 
1902 | H.Puttick:Res.) |230&460D.c.! Direct & a.c. 
C. W. Fairweather | 440 a.c. 
1896 | H. Pooley . | 210 & 420 | Direct .. 
1904 | Robert Blackmore | 280 n.c., 400 | 40—, 3-ph., 
la A.C., tr. 500 | & direct 
1902 | J. E. Edmundson | 240 & 480 Direct .. 
| | 
| 
1900 | J. W. Papworth | 280 & 460 | Direct 
1998 | R.Lomax .. | 230& 460 | Direct 
| _ tr. 500 
1900 | J.J. Smith | 230 & 450 | Direct .. 
| 
1904 | P.J.S. Tiddeman man’ 240 & 480 | Direct 
1896 | Napier Prentice | 100 Direct .. | 
1907 | Cecil D. Faleke | 220& 440 | Direct .. | 
| 
1908 | R. Rowland .. 220 & 440, | Direct 
tr. 550 
1895 | A. S. Blackman | 220 D.c.* | Direct, & 
& 240 A.C.| 50—, 3-ph. 
1908 | H. MacDonald 240 & 480 | Direct 
(resident) 
1902 . W. Durnford | 200 4.c. 1-ph. 
(Chi. Eng.)* | te. 500 Dic. 
1901 | T. Duesbury 230 & 460 | Direct 
1901 |C.A.L.Prusmann | 220 & 440 | Direct and 
tr. 550 50—, 1-ph. 
1903 | A.Dimmack .. | 220 &440 | Direct 
tr. 500 
1907 * 250 & 500 | Direct .. 
1888* | E.B. Thornhill | 105 & 210 | 60—, 1-ph., 
tr. 560 D.c. & direct 
1903 | H. Emery (Res.)* | 230 & 460 | Direct 
1905 | Henry Talbot .. 230 Direct .. 
1902 | M. P. Plunkett | 2204440 | Direct .. | 
1904 | Arthur J. Arthur 220 50—, 1-ph. 


1,800 tr. 
1,450 
900 
600 


170 
1,945 
425 
700 
8,400 


two stns. 
120 


1,170 
780 
180 
58) 

2,400 

2,200 

2,050 

2,359 

2,700 


921 tr. 


1,122 

804 

283.5 
29 
683 
508 
1,480 


| 150 xw. £120,000 
75Kw. £47,691 
192 | £70,500 
\for 23 hrs.| 
40 kw. 
4.4 Kw. | £7,000 
276 Kw. £58,271 
72kw.lg. £54,317 
72 Kw. tr. 
Kw. for £155,340 
hrs. 
25 Kw. £11,412 
495 Ew. £55,000 
100 kw. £302,000 
| (Mar. 1907) 
£69,000 
88 Kw. £185,842 
« £5,477 
270 A.H. £27,288 
88 KW. £25,550 
150 kw. £37,164 
400 kw. £110,637 


900 Kw. £167,779 


& 


| oe £36,739 
| £45,000 
32 Kw. | £26,990 
55 Kw. | £184,454 
180 | £95,849 
5OKW.| £5,758 
46 KW. | £54,574 
£8,000 
600 A.H. £15,000 
£13,888 
£4,500 
| £62,604 
182 Kw. £11,574 
80 KW. £23,900 
13 Kw. | £48,000 
46 Kw. £8,000 
510 Kw. | £150,000 
80 Kw. £9,600 
360 Kw. | £602,397 
134 kw. | £69,826 
92 Kw. | £14,000 
| 175 Kw. | £109,193 
40 Kw. | £56,205 
| £50,426 
|. £950,000 
\(ine. purch. 
750.4. | £62,763 
“ | £53,740 
| £11,143 
88kw. | £44,886 
1,500 kw.| £179,351 
50 Kw. | £123,000 
400 Kw. | £197,039 
517 Kw. | £177,438 
300 Kw. £33,063 
£250,000 
600 A.H. £50,574 
80 Kw. | £40,150 
200 Kw. £51,000 
75 Kw. £53,922 
50 Kw. 
50 Kw. 
33 Kw. £9,984 
200 KW, £76,940 
About £419,748 
aw, | £87,640 
£80,588 
90 Kw. | £42,235 
78 | £153,240 
350 | £53,929 
£10,600 
£70,111 
18.8 kw. £20,000 
= 


) 


1,212 kw. | 


| 
| 
| 


| 


| 
| 


| 
| 


| 801 arc, 
mtl 
282 Kw. 12 arc, 20 
8 mtil., 
664 Kw. 87arc, 162 
26 mat 
681 Kw. 108 mtl. 
20 Kw. 
1,041 kw. 84 arc, 35 
701 Kw. 119 are, 4 
45 mt 
2,250 kw. 80arc 
258 kw. lbdare, 20¢ 
4 mtl., 2 
502 KW. 40 are 
6,216 KW. 328 are,* 
ine. 
401 Kw. 23arc,144 
125 mt 
8,209 kW. 64 arc 
64 Kw. | 20 mtl. 
199 Kw. Mare, 24 
182 Kw. 1l5are,11 
399 Kw. 
956 Kw. 109 are, 
ebn., 301 
2,290 Kw. Ae 
292.4 KW. 320 inc. 
789 Kw. | 4arc,2 m 
875 Ew. | 58 arc, 8 
2,105 Kw. | 
1,365 Kw. | 
100 Kw. | 8 
| 1885 Kw. 
ee 36 are, 34 
33 KW. 16 ine. 
3,255 Kw. | 30 Nernst 
465 Kw. vs 
167 Kw. 
560 kw. | 96 mtl. 
162.5 KW. ve 
| 
| 312.3 Kw. | 4 are, 8 « 
1,034 KW. | 44are,31. 
96 mtl., 17 
112 Kw. | 117 Nern: 
1,364 Kw. 161 Nerr 
| 885 Kw... | 5 are, 4c 
| 180 mtl 
6,070 kw. | 1i7 are 
876 Kw... | 19 ine., 
| | Nernst 
| 817 Kw. .. | ie 
1,926 KW. | 
| 514 KW... [15 are, 206 
|226 mtl., € 
382 KW. | ae 
| 
8,234 Kw. 60 arc 
237 KW. ee 
516 Kw. | 41 are, 
| Nernst 
| 800 Kw. .. Slarc, 360: 
| 152 mt 
112 Kw. .. |16 are, 
10 mtl., 4 
848 Kw. | 103 mtl. 
79.5 KW. | + 
1,882 Kw. (92 arc, 66 
| 6 Nern: 
199 are, 59 
mtl., 11 
8,682 KW. (75 are, 150 
| 2,155 Kw. | 94are, 48 
| ine, 
420 Kw. | 
| 8 are 
500 KW... 
564 Kw. .. are, 10 
567 Kw. |60 arc, 96 | 
58 mtl., 6: 
892 Kw. | 49arc,2i1 
1 Nerns 
870 Kw... | 44 arc 
577 KW. .. oe 
100 Kw... 
121 Kw. .. 46 
618.4 Kw. 98are, 1 
mil, 
2,940 Kw. |215are, 16¢ 
27 miti., 
954 Kw... | 2 Nernst 
964 Kw. (2arc, 1931 
2 Nerns 
74 Kw... | 14 are, | 
moti. 
2,274 KW. | 74 are, 
mtl, 
774 Ew. arc, 
cbn.,12 x 2 
130 Kw. | 2are,16n 
930 KW. (|72arc, 292 | 
115 Kw. 
188 Kw. 
261 kW. (18 are, 64 n 
20 Nerns 
40 Kw.. | 204 inc. 


327 
328 
330 100 
331 175 | 
332 
333 2,800 
334 109 
336 
337 3,996 | 2,680 
338 1,760 1,350 
339 2,630 | 1,359 
340 110 25 
341 230 106 
343 290 | 155 
344 750 40 
345 20 
1 347 49046 
348 495 
349 1,150 | 591 
{ 351 100 | 40.6 
354 43 | 
pe 355 166 184 
= | 60 
358 350 | 160 
359 300 | 50 
360 800 | 74 
188 363 1,30 | 4,111 
| 100 | 495 
7,000 | 6,120 
| = 
6,667 
| 85 
| 694 
250 
378 | 1,470 
1,438 
383 x 565 | 254 
se 
385 380 | 200 
387 2,050 1,440 
00 | 49 
es 392 1,509 988 
393 9,593 4,082 
394 38) 215 
395 1,500 500 
386 625 268 
397 
398 909 665 
1100 | 564 


120,000 
£47,691 
£70,500 


£7,000 
£58,271 
£54,317 
155,340 
£11,412 
£55,000 


302,000 
ar. 1907) 


£69,000 
185,842 
£5,477 
£27,288 
£25,550 
37,164 
110,637 
167,779 


£36,739 
£45,000 
£26,990 
134,454 
95,849 
£5,758 
154,574 
£3,000 
15,000 
13,888 
£4,500 
62,604 
11,574 
23,900 
48,000 
£8,000 
50,000 
£9,600 
02,397 


69,826 
14,000 
09,193 
56,205 
50,426 
50,000 


purch. 


62,763 
53,740 
11,143 
14,886 


79,351 
23,000 
prox. ) 
97,029 


17,438 


33,063 
50,000 
00,574 


10,150 
51,000 


| 500 KW... 


1,212 Kw. 
232 KW. 
664 Kw. 
681 Kw. 


20 KW. 
1,041 Kw. 
701 KW. 


2,250 Kw. 


258 Kw. 
502 KW. 


6,216 Kw. 


401 Kw. 
3,209 Kw. 
64 Kw. 
199 Kw. 
182 Kw. 
399 Kw. 
956 Kw. 


2,290 Kw. 


292.4 Kw. 


| 789 Kw. 


| 875 KW. 


| 2,105 Kw. 


| 1,365 Kw. 


100 Kw. 


| 1,385 Kw. 


| 
| 
| 


33 Kw. 
3,255 Kw. 
465 Kw. 
167 Kw. 
560 Kw. 


162.5 kw. 


| $12.3 KW. 


| 


1,034 EW. 


112 Kw. 
1,364 Kw. 
| 885 Kw. .. 
Kw. 


876 kw. .. | 


817 Kw. .. 
1,926 Kw. 


| 514 Kw... 


382 KW. 


| 8,234 Kw. 


237 Kw. 
516 Kw. 
800 Kw. . 
112 Kw. .. 
348 Kw. 
79.5 KW. 
1,832 Kw. 


8,682 Kw. 


| 2,155 Kw. 


420 Kw. 


| 564 Kw... 


121 Kw. 


567 Kw. 
892 Kw. 
870 Kw... 
577 Kw. .. 
100 KW. .. 
618.4 Kw. 
2,940 Kw. 
954 KW... 
964 Kw. 
746 Kw... 
2,274 Kw. 
774 Kw. 
130 Kw. 
930 Kw. 
115 Kw. 
188 Kw. 
261 Kw. 


40 Kw. 


. 186 


801 a 804 251=2881 H.P. 
5=T71 
15=81 BLP. 
8=44 LP... 


12 are, cbn., 
8 mtl., 180 N. 
87 arc, cbn., 

26 roti. 
108 mtl. 


86=270 H.P. 
69=200 
88=309 Kw. 
14=54 HP. 

27=108 


84 arc, 35 mtl. 
119 are, 4 cbn., 
45 mtl. 

80 arc 
15 arc, 20 cbn., 


4 mtl., 20 N 
40 are 


323 464 262=778 
144 ebn., 169=2,591 
819=1,401 kw. 

6=344 HP. 
40=510 BLP. 
' 41=114 
8=43 HP... 


260=1,731 


15 are, 24 ebn. 


15 are, 1 mtl. 


109 are, 455 
ebn., 30 mtl. 


320ine. .. 


26=165 HP. 


4 arc, 2 mtl. 14=>53 | 

| 

58 arc, Sine. 19=20 B.P. | 
182=417 


217 = 1,267 


~ 


5=10 HP... | 
| 79= 


36-are, 34 ine. | 


8 mtl. 
oe 533.5 H.P. 
| 
10 HP. 
16=972 


16 ine. 
30 Nernst .. 


| 50=80H.P... 


20=23 HP. 

| 

| 4 arc, 8 cbn. | 87=123 
| 44 arc, 31 cbn..,| 
| 

| 

| 


96 mtl. 


| 387=S3 HP. 
96 mtl., 172 
117 Nernst.. | 11=30 u.P. 


161 Nernst |140=1,629 H.P.| 
9=18 LP... | 

| 55=9,766 H.P.| 


| 


15 are, 4 cbn., 
mtl 


1i7 are 


19 inc., 14 | 63=131 H.P. 

| Nernst | | 
| | 10=40H.P... | 
| 259 HP. 

| 


15 are, 206 40=40 H.P. 


N. 


872 HP. 


| 1,219= 11,545 
H.P. | 
|80kKw. , 


arc, 


1 | 89=S80 HP. | 
Nernst | 


152 mtl. | 

16 arc, 108 cbn.,| | 11=87 
10 mtl.,4.N. | | 
103 mtl. 


| 
92 arc, 66 inc.,, 40=200 H.P. | 
6 Nernst 
99 arc, 59 cbn., 60=340 H.P. 
41 mtl., 117 N 
75 are, 150 i ine. 
| 94are,480x2 56=1,00) | 
ine, | 
129 kw. 
. | 56 HP. 
250=5,000 
93=487 


70=491 HP. 


8 are 


| 5 arc, 10 cbn. 
| 


| 73=428 | 
“| 116= 650 Kw. | 
| 765 H.P. 

25=40 


18-115 | 
| Htg. 9 Kw. 


|, 98.arc, 107 =393.5 


mtl, 
are, 16 cbn. 
27 mtl., 
2 Nernst 


| 49 arc, 2 inc., | 
1 Nernst 
44 arc 


| 22=454 
2 are, 193 mtl.,, 11=108 
2 Nernst 
are, 208 | 27=112 kw. | 
mati, 


74 are, 80 | 1,748 BP. .. | 
mtl. | 

21 arc, 173 | .. 

cbn.,12 x 2 mt.) 


2 arc, 16 mtl. 26 HP... | 


72 are, 292 98=278 | 


2kEw. wet 
oe 81=55 Kw. 
18 arc, 64 mtl.,, 14=47 
20 Nernst 


24inc. .. 


28=560 H.P. 


44=1,540 


| 

| 

| 140 = 4,620 
| 

| 

| 


| 70=2,100 H.P. 


Table 
9,027 KW. '144=8,704 


24=840 ELP. 


86=1,639 Kw. 
40=1,480 H.P. 


8=200 H.P. 


. 


See other 
Table 


120= 4,260 H.P. 


68=1,745 H.P.! 


=2,000H.P.* 


See other 
Table 


494=15,010 


| 
| 


Table 
| 40= 1,620 


120=3,600 H.P. 


90=3,150 H.P. 


oe 


| See other 


250 Kw. 


3,686 Kw. 
273.5 Kw. 
777 EW... 
726 KW... 
20 Kw. 


1,823 Kw. 


1,414 Kw. 


4,240 Kw. 


800 kw... | 


696 Kw. .. 


6,935 Kw. 


. 


| 8,515 kw. 
4,649 Kw. 


78 Kw. .. 
282 Kw. .. 
595 Kw. 
538 Kw. .. 
1,116 Kw. 
4,021 Kw. 


1,004 Kw. 


792 Kw. 
430 Kw. 
2,522 Kw. 
6,146 EW. 
109 Kw. 


15,385 Kw. 


Kw. .. 
354 Kw... 
498 Kw... 
167 Kw. .. 
655 Kw. .. 
183 Kw. 
446 Kw. 
2,632 Kw. 
151 Kw. 


| 
2,984 KW. | 
} 


348 Kw. 
22,925 Kw. 


1,022 Kw. 
353 Kw. 


8,416 Kw. | 


640 Kw. 
876 Kw... 
19,824 EW. 

237 Kw. 
1,083 Kw. 
1,050 Kw. 

150 EW. 

447 Kw. 
3,518 Kw. 
2,965 Kw. 
3,193 Kw. 

(ex. tr.) 
4,992 KW. 
4,874 Kw. 

549 Kw. 

743 Kw. 
5,000 Kw. 


1,018 EW. 


725 Kw. 
4,472 Kw. 
1,542 Kw. 
1,265 Kw. 
129 Kw. 

216 Kw. 
920.4 Kw. 
12,804 Kw. 
1,015 Kw. 
1,309 Kw. 
960 Kw. 
8,845 Kw. 
1,912 kw. 
156 KW, 
1,456 Kw. 
117 Kw. 
243 Kw. 

351 Kw. 


14 to 3; tr. 2 to 1} 
Lg. 34, or 6 &1; pb. lg. 0.9; pr. 1 


Flat rate & max. | 2,050,090 


demand | (a x.) 
Lg. 5.4.8; 1b.lg. 8; pr. 2 to 1; | Flat rate with dise., 
14 & time sw. | 
24 te. 43; pb. lg. are inc. | Flat rate,2-rate mtr. 291,088 
& 234 pa; yr. 43 & 13; htg. 14 w. time sw., & cont. 
31 Lg.7 & 2, or 44; pb. Ig. 54s. +7 Max.dem., flat rate, 211,043 
50 c.p. Ip. sl. le 
Lg. 5; pr. 23 oe | Flat rate 
to * pb. lg. 14; pr.2to | Flatrate .. 893,6¢2 
4.2 & lg. £18; pr. 14; Flat rateand sl.scale 605,163 
Lg. to 23 lg. are £21 Flat rate, w. rebate | 2,004,154 
p-a.; pr. 13; 12 mnt. to 3 p.m. 
4 Lg. 6; pb. Ig. 3 8&2 .. Flat rate 88,564 
100 Lg. 7 & 1, or 8 pb.lg-14; | Max. demand and _— 682,516 
&1; | sliding scale 
Lg. 43; pb. lg. are £18 (flame | Flat & sli 
£10), ine. £3 83. p.a.; pr. 14 
ll Lg. 4; pb. lg. 2; pr. 1; tr. 13 Flat rate with dis. | 8,491,878 
contract 
6.5 Lg. 7 to 4,1 yaork 15%; pb. 1g-1; | Max. demand & 1,731,000 
r. 14 to 1 ne’ sliding scale 
40 Lg. 4; pb. lg. 3; pr.2. Flat rate +. | 26,174 
2 Lg. 6,5&44; pb. ig are £15, ine. | te ‘ 
£2 83. p.a., night; pr.3 & | 
39 b. Ig. 2; pr. 2 to | Sliding scale 930,787 
9; tr. | 
45 Lg. 7 & 3; pr. 2 (daylight 14) .. Mas. dem.,flatrate, 146,269 
rate meter (pr.) 
8.8 Ig. & ch. 4); pb. lg. arc | Flat rate .. 703,872: 
£16, inc. £43 p.a.; pr. 14 
9 Lg. 6 to 3 (shops 43 to 3); pr.14 | Sliding seale .. 1,247,927 
Lg. 44 & 4; pb. lg. inc. £3 p.a.;' Flat rate, 2-rate 
pr. 2-14, 13 & 1; htg. 14 | meter, sl. se. ee | 
Lg.7 & 4; pb. are £.8, inc. | & 220,427 
£2 15s. p.a.; pr. 2 | 
3, or 5; lg. 4; pr. 4 Max. 
| rate 
11 Lg 54; pr. 25; htg. 3... | Fiat rate with 680,882 
discounts 
8 Lg. 6 & 2, or 43 + ta dis.; pr.2 | Max. dem., flat r., 3,188,865 
to 3 5 tr. 14 tol | sl. se., & contract 
| Lg. 73 pb. Ig. 235 pr.8.. ++ | Flat rate . 27,781 
12. ig. 4; pr. 1} to 1; w.14 | Flat rate, with dis- | 1,739,135 
| counts ' 
| Lg.7 Flat rate 
80 | Lg. 6; pb. Ig.4; pr.2 .. ++ | Flat rate ae 59,721 
15 | Dg. 5 less 5%; pr. 24 &3 . | Flat rate with 160,876 
| 
Lg. 4&5.. . | Flat rate 38,488 
8 Lg. 7 & 4, or 6; pr. 4 & 14 or 28 i. ee flat 162,568 
oe | | Lg. 7 & 24 or 5; pr. 24 & special pes & flat | | 
ra 
188 | | 5; pb. lg. 3 to 14; pr.8; htg. | Flat rate «+ | 110,628 
100 Lg.7 by Ag = 54; pb. Ig. & pr. 24; | Max. demand & flat 790,958 
tr. 2 | vate with dis. 

‘a Lg. 5; teh a contract ; pr. 2.. | Flat rate & contrac $0,000 
8.16 Lg. 44.& 84: pb. Ig. 0.77 pr. 2 | Lg. flat r., pr. max. 2,494,681 
& 1 w. dis. ; tr. 1.11 & 0.87 |dem. w. dis., tr. scale 
13 53 & 8,or 5; pb. lg. 2; pr. 3 | & flat 82,000 

€ 14, or 2 with lg. 
ite pb. Ig. 1.25; pr. 14 m.,flat sl. Beles 14,828,463 
; tr.1.8 | 2-rate, cont. & spl. 
1 7,482; pr.4&1,0r24 .. Max. demand, and 513,046 
flat rate for pr. 
ne Lg. 6 to 43; pr. 23 to 14 | Sliding scale 66,284 
3 Lg. 6 to 3; pr. 2; htg. 1; tr. * Sliding scale with 837,953 
discounts 
5 Lg.7 & 4, or 6; pr. 4 & 14, or 23 | Mix. demand & flat 227,368 
| rate | 
23 Lg. 44 & 24; pr. 2&1 Max. demand, flit 433,264 
; rate & specia! | 
6.43 Lg. 4; pb. lg. aioe rates; | Flat rate with 9,000,000 
pr. 3 to 06; ht tg. 1 discou nis (approx.) 
Lg. 4; pr. 23 to 1} ‘<a & sliding 
oe Lg. 44 & 2; pb. Ig. 13; pr. 2&1, | Max. demand & flat | 824,097 
or 14; tre 1 rate 
| Lg. 6, 4 & 2, as; pb. Ig. about Iki. max. dem. & flat; 511,671 
24; pr. 8, 2 & 1d, w. dis. to 10% | p’. sl. scale w. dis, | 
pb. £123, glow | Flat rate 64,609 
p. a | 
17.1 Lg. 4, lg.8; pr.8 .. | Flat rate with 250,248 
d.scount | 
' Lg. 7 & 24; pr. 13 ie +a | Max. demand & flat | 
rate 
| 43; pb. lg. 24; pr.3& 2; tr. | Fiat rate ee ae 
12 «Lg. & 3,or 43* ; pb. £18 14s.) Max. demand, flat, | 1,793,000 
N. £2'7s. pr.1&6 or 2; tr. 12) 2 rate & Hopkinson | (estd.) 
ee * 6, 4, & 2, or 44; pb. Ig. arc | Max. dem., flat, sl. | 2,104,259 
20 p.a.*; pr. 2 &14; tr. Ih to 1} | seale, Q-rate & cont. | 
| Lg.7 & 14, or 4; pb. Ig. are £224*; | Max. dem., flat, & | 2,954,990 
| pr.ljtol; htg. 2 tr. 1.5 to 1.3 | sl. seale, W. dis. | 
ee Lg. 4; pr. 13 with discount >| 
Lg.7 & 8, cr 4} to 5; pr.24to1} | Max.demand & flat | 307,321 
| rate w. discount 
Lg. 3§, less 10 %, or 4 & 2; pr. | Max. dem., flit, sl. 
24 to 4; tr. 1 se. x cont. w. dis 
| Lg. 7 & 8, or 5*; pb. Ig. £70 pa; Max. dem., flat, 2 309,608 
| pr4 &1 , or 24, & specia rate mr. & cont. | 
10 | Lg. 7 & 2, or 6 to 44; pb. Ig. | Max. demand and 317,21 
| 8.6; pr. 5&1, or4 to it sliding seale 
Lg. acc £11} pea.; | Flat rate 1,319,000 
| _ pr. | 
4 | ee & 2, hop pb. lg. 2.88; pr. | Max. demand, flat 784,228 
to 14 & 2-rate (t.s.) w. dis.| 
| to. 7&2; p-.1}t00°8.. .. | Max.dem.. flat, sl! 693,837 
sc. & cont. w. dis. 
Ig.8&6;pr.6to3 .. Flat rate .. 
35 Lg. 5; pr. 23, 2,14; htg. 14 Flat rate .. ; | 48,551 
82.6 Lg. 4}, or £7 ani Kw. ei & 14 | Flat rate, * se. & | 1,885,350 
p.u.* ; pr. 8 to 1f; tr. 1.143 Hopkinson 
Decrease Tg. 43 w. dis. to 24, or 44 & 24}; | Max. dem., flat w. 6,584,825 | 
| _ pr. 23 to %, or 24 & 13; tr. 144 t.sw., cont. & 8 H 
10 Lg. 7 & 8, or 6; £33 per demand and 251,959 
P. pr. 4 or 
59 a 2, or 5; pr. 44 & 14, or a. demand & flat 482,890 
11 | t0 4; pe 9013. | Siding scale 946,983 
| 
16.7 Lg. 6 & 2, or 43; pb. lg. are £25 & | Max. no ga and | 2,400,333 
| £11 p.a.; pr. 1h; tr. tol flat rai 
| Lg 4, or £6 per Kw. & 2p. pb, & Hopkin- 887,488 
| 1g. 2.36 av. ; pr.2 egw tr. 13 | 
| 4, or Is. per 30-w. Ip. & 14d. | Flat ratet 
p-u.; pb. lg. 24; pr. ‘4 and i 
4.6 4; tr. 2to 1 | Max, demand and 625,288 
-- .. Flat rate & sliding | 
le 
27.6 Lg. 44,0r6&2;pr.2.. .. = demand & flat 89,097 | 
| £83; pr. 3, 24, 1: htg. 2 | flat rate | (estd. 


Le 8; Db. lg. £2'4/0 per lamp 


| Flat rate 


_ Data estimated to May 15, 1909 
Data to Mar. 31,1908 .. 


, Lighting and traction. 


Lighting station only. 


Data to Dec. 31, 1907 .. 


Gas power 


Lighting & traction. 


' Suction gas plant substituted for steam, 1904. 


, No meter rents charged. 


Lighting and traction. 
Data to Dec. 31, 1997 
Data to Dec. 31,1908 .. 


2 Crossley Suction Gas plants 

Lighting and traction. Data to May 15, 1908 
Data to Mar. 31, 1909 
Lighting and traction. Data for 1906-7 
Data to Dec. $1, 1997 .. 
Lighting and traction. 


Data to Mar. 31, 1907 


*265 large arcs, 58 flame arc. 
Data to Mar. 81, 1908 


Lighting and a Supply to Prescot Dist., S. Lanc. 
Trys. and B.I. & H.C. works. _ to Dec. ~ 1908 
Data to Dec. 31, 1908 .. ° 


Large consum ‘rs ry ied by the Yorkshire Electric 
Power Co. ta to 81, 1909 


Data to Dec. 31, 1908 . 
Lighting and traction. Data to Mar. 31, 1909 


' Data to Mar. 31, 1909 .. 
Data to Dec. 31,1998 .. 


Part gas power.. 


Data to Dee. 31,1908 .. 
Lighting and traction. *3-phase 50— at 3,000 volts to 
sub-stations. Data to 31, 


Data to Dec. 31, 1907 . 
Lightin, 


to 


and traction. Discounts to large power cons. up 
both lg. & tr. Data to 81, 


| Gas power 


| Supply fromthe B.'T.-H. Co.’s works at 2,200 volts. 
| Data to Mar. 31, 1909 


Gas pewer. Data to Dec., 1908 
| | Supply commenced Sept 20,1908. T. E. Eachus, Res. 


eng. Data to March 31, 1909 
*Res denteng. H. Dixon. Data for 1908 .. 


*Energy sold to Tramway Co., 

200 KW. max. demand. Data to Mar. 31, 1999 

Data to 
June 1, 1909 

| Lighting and traction. Data to Mar, 31, 1909 


Data to Mar. 31, 1909 


Lighting and tr. *Or 1s. per 8-c.P. per qr. & 144. p.u. 
{Or £1 per E. H. P. & 4d. p.u. Data to Mar. 31, 1909 
| Pari water powe-. Data to Dec. 51, 1908 .. 
| Part gas power. Data to Sept. 40,1907 .. a6 
| Lighting and traction. Data to Dec. 31, 1908 
Data to De. 1908 oe 
*Tr. 510 v.p.c. Data to Dec. 


| Lighting and traction. 
81, 1908 


| 


| Two a.c, stns.: Nvepsend 4,000 Kw. turbines; Sheaf 
St. 4,400 KW. various types. Data to Mar. 25, 


| *C.W. Fairweather (Mgr). Cons. engrs. Merz & McLellan. 


Lighting and traction. 
| Data to March 31, 1903 
| Data to Mar. 81, 1909 .. 
Bulk supply to Windsor E, I. Co. at 4 
908 


10,000,000 | Lighting & traction. Data to May 1, 1908 


| 


| 


| | Data to May 15, 1908 


Data to Dec. 31, 1 
*Tramway max, demand 


3.94d. per unit. 
Data to Mar. 1 

Lg. & tr. Tramway Committee holds E. L. prov. order 
for Smethwick area 

Lighting and traction . an oe 


Lighting and traction. *Also £5 10s. per KW.,and 1}d. 
p-u. Data to Mar. 31, 1909 

Lighting and eastak * Inc. 50/- per lamp per annum, 
Data to Mar. 31, 1908 

Lighting & traction. *Also pb. lg. os 16-c.P. inc., 
£2 12s, per annum. Data to Mar. 31, 1 

*Used as stand-by; bulk from Cd. & Dm. E. P. 8. Co. 
Cons. Merz McLellan. to Dec. 


oe . 


*Free wiring €d. per lp. per qr. Wiring and motors on 
hire purch. 8, 5, or 7 yrs. Data to Dec. 31, 1 


Lighting & traction. *S,ecial rates to large consumers 


Data to Mar. $1, 1909 .. 


| Data to Mar. 31, 1909 .. 


| Gas po ver 


| Lg. and tr. 
| 1g. & tr., 2 stations. 


Lighting & traction .. 
} *Lance. Elec. Pr. Co. m 


| #0. W. Fairweather ( 


| Evanstown supplied a1 


| Greater portion of lighting done with metallic filement 
lamps. Data to Dee. 81, 1! 
B.H.P. per qr. Dai ar. 8) 
dor. + Pb. lg. 8. 8. 
Dec. due to closing of a shipyard. Data to Mar. 81, 1909 
*Worked by and Constructicn Co., 
Ltd. Data to Mar. 3. 


| *G. R. Hal den are £174 (3 nt.), ine. 
G. ulme ( 1907 


& Nernst £3§ p.a. 
Data to Mar., 1909 


Lighting and traction. Are lighting beirg extended. 
Data to Mar., 1909 


— to Dec. 


. 


the undertaking..+ Altern. 
Data to Mar 81, — 


Ip. & 1 .u. 
fixed charge per Ip. & 14d. p 


Lighting and traction. +P 
Data to Mar. 31, 1908 
gr.) Cons. engra. Merz & McLellan. 

Data to Dee. 31, 1 
Data to Mar. 31, 1908 


Data to Mar. 31, 1909 


337 


401 
402 


24=840.... 327 
338 4 
| 
350 
| at, 351 4 
= | 
363 
364 
| 365 
i | 386 
367 
368 
389 
372 
41 948* Kw. 
376 
377 
378 
380 
388 
382 
60 are, 96 cbn.,, 68=220 H.P. | _ 
6,940 392 
9,748 393 
7,640 | 394 
0,588 | 395 
2,235 396 
| 
3,929 | 24=858 HP, | a 398 
0,600 | nage 399 


31, 1909 
ing tometallic filament 
387 STOCKPORT . Stockport Corporation R. Lomax | 280 & 460 
| | Direct 5g 5N 
388 STOCKTON-ON-TEES .. Stockton-on-Tees Corporation | 1900 | J.J. Smith | | 440 | 200 Kw, | 
. | | ‘irect we | | 
Data to Dec, 81, 1908 389 STOKE-UPON-TRENT ..  Stoke-upon-Trent Corporation 1904 | P.J.S. Tiddeman 240 & 480 569 | 75 KW. | 
300 STOWMARKET Sut | | 900 274 | Kw. £35, ) | 577 Kw. .. | 
391 STRATFORD-ON-AVON -Avon Electricity | 1907 | Cecil D. Falcke | 220& 440 | | 1 | 50 Kw. | | 100 Kw... | 
irect 00 | 
er. Data to Dec. 31,'08 it 392 STRETFORD Stretford Urban District 1908 | R. Rowland | 290 & 440, | p e 76.5 | 83 Kw. £9,984 | 121 Kw... | 
aye | ounei | irect | 1,50: | 
ax. 81, 1909 393 SUNDERLAND . Sunderland Corporation . | 1995 | A. S. Blackman | | 1509 988 200 KW. £76,949 | e184 xw. | 98arc, 107 
31, <a 9 | 20 D.c.* | Direct, & | 9,598 | 
Counci i i | Direct .. 88 
395 SUTTON. CARSH | South Metropolitan Electric | 1902 | 215 | 90KW | £57,640 | 954 Kw... | 
CHEAM | ramways & Light: | 50—, 1-ph. 1,500 | 
396 SUTTON COLDFIELD Setton | 2001 .. | 500 £80,588 | 964 Kw, are 
ulk supply from 172 397 | 2308460 | Direct ..| 625 | 
ata to Ma. al, 09 SWANSEA ___.. | Swansea Corporation. . | 1901 |C.A.L. Prusmann | 220 & 440 | SEW. | £49,935 | KW... | 14 are, 203 
r. Data i | | | 
173 398 SWINDON | Swindon Corporation. . = 1903 | A. Dimmack = 550 2,325 1,367 | £158,240 | 2,974 RW | matl. 
1907 174 399 SWINTON Swinton & Pendlebur 1 tr. 500 irect .. | 900 665 | 350a.n.| £53,929 | 774 KW. mt! 
Mar. 31, 1909 175 P NDLEBURY | District Council wad | 250 & 509 | Direct 150 
oe | | rec’ | j | 
400 TAUNTON . | Taunton Corporation... | E.B. Thornhill | 105 & 22 | 58 | | £10,600 130 Kw, cx xa 
. 8. Co. | & | 60—, 1-ph. | | 
f. Data to Mar. 31,1909 401 THIRSK AND SOWERBY | Northem Counties Electricity | 1008 | Emery (Res.)° 460 | £70,111 980 kw. /T2are, 292 mil 
| Supply Co., Ltd. i 5 | 
1908 = 402 TODMORDEN Todmorden Corporation .. | 1905 | Heury Talbot | | kw. | 
| Direct .. | 225 | 
403 TONBRIDCE (Tonbridge Urban District 1902 | M. P. Plunkett | 229 & 440 | p | | | £20,000 188KW. 
404 TONYREFAIL AND | Tonyrefail & Gilfach Goch El. | 1904 | Arthur J. Arthur | 99 | | | 188 | 150 Kw. | £24,000 261 KW. 18 arc, 64 mtl. 
180 405 TOPSH COCH & Power Co. Ltd. | 50—, 1-ph. | | 70 | | 20 Nernst 
1905 | H.C.Goula ..| 100 | Di | | 204 ine. 
| Co., Ltd. irect .. | 185 | 14 Rw. | | | 
| | | Ww. £1,927 
181 406 TORQUAY . Torquay Corporation.. .. | 1898 | P. Storey | | 
18 | 3 | 50—,1-ph,| 625 | 
407 TOTNES.. .. .. | Supply Corgoration | 1904 |K. A. Scott- | 995 & 450 | | | £46,940 | 763KW. 58.arc,307 inc. 
Be. Pr. Co.,Ltd. Dist. by 184 408 TOTTENHAM .. North Metropolitan Electric | 1908 Merny, | 415 & 940 | 50 30 | £18,500 10 Kw. | 
. by | r Su | | | 50—, 3-ph. | | | 
jorporation. Data to 185 410 ply (1902) Ltd. | 3,100* | (2908) | | 
TREETON .. «| Treeton Parish Council. | 1897 | W. H. Barwell.. —— | 80—, 3-ph. | 2548 | ., | £156,500 | | 
186 | | Direct .. | 13 | as 
411 TUNBRIDCE WELLS .. | Tunbridge Wells Corporation 1895 | J, W. Beauchamp | 220 | 1,200 | | | 
412 TWICKENHAM, HAMP- | Twickenham Gey | 1200 | | | | 
| & Ted 1 | 826 | 1,951 Kw. | 7 
lis, ph. Data to Dec, 188 aa TEDDINGTON’ | Supply Co, Lid. goz | M.Farrer | 240.6490 | Direct. 810 gag 
YNEMOUTH | Tynemouth Corporation 3901 | C. Turnbull 22 | 85 kw, | £223,149 2491KW. | mtl. 
ee | | irect 0* 
414 UXBRIDCE AND DIST, Uxbridge & District Electric | 1902 | A. Randall Bell | 1,040 | £90,404 | 1,107.4 KW. | 24 are, 8 cbn. 
P. pply Co., Ltd. | 1-ph. | 40 | % 
ar. 31, 1909 415 VENTNOR, BONCHURCH Isle of Wight Electric Light | 1899 on. «81960 | S70 KW. 
pAWRENCE | and Power Co., Ltd ght | E. Mayes (Man. ) 210 Direct 335 | mél. 
Notts Electric P 416 WAKEF . | Wakefield Corporation 1898 HA Nevill | 200 | 200 | 100Kw, £56,610 550 Rw. eba., 
ectric Power 192 ‘ 60~,2-ph. 1,450 | 
417 Wallasey: Urban 1897 | J. A. Crowther.. &200a.c | | 927° | £83;581 | | Nort 
418 WALSALL Walsall Corporation .. | 1895 A. 8. Barnard | 1,228 | £93,561 | 1,945 KW. are, 120 ine 
194 } | | Direct .. | 
419 WALTHAMSTOW Urban District 1901 | GR. Spurr | & 460 D | £110,181 1,406 EW. 19 arc, 10 mtl 
Mar. 31, 5 ounci! irect 900 | 
420 WALTON-ON-NAZE .. Development Corpora- | 1908 | E. A. Lambert | | 726 | 250 kw. | £182,000 | 1824.6 | 400 
421 WALTON-ON-THAMES | Urban Electric Sapply Co., | 1904 | Herbert W. Watts | 240 & 480 | Direct 105 9 KW. | 145 Kw. 
| | | | | | 
422 WARRINCTON . | Warrington Corporation .. | 1900 | F. V. L. Mathias 1280, 460 p. | 122 Kw, | £47,959 KW. | 4 x 2 mul, 
| | c.| Direct, & | 2150 | | | 
423 WATFORD Urban District | 1899 | F. W. Purse * 2820 | 800 4.4. £90,000 | Kw. | 82 
424 WEDNESBURY .. .. | Wednesbury Corporation .. 1904 | W. Fennell 230 & 460 | | | £88,520 1,405 2170en.,* 
at: £3 38. 200 | Direct | 520 | | for 2h. t 
909 425 WELLINCBOROUCH Northampton El. | 1903 | Wm. J. Jones | 980 & 460 180 | = ay. 811_Kw. (apes) 
ower & Traction Co., Ltd. | | Direct | | or 3h, pprox.) 
| | | | 75 70 KW. | 168 Kw. 
426 WEST BROMWICH .. West Bromwich Corporation | 1901 | W.A.Jackson.. 230 | 
ec. 31,1907 .. .. 202 407 W | | on & 460 | Direct 1,550 95; | | | 
EST HAM | West Ham Corporation 1899 = | la ; 6 | 175 Kw. 759 Kw. /81 are, 160 
20. | 1 & 2- 400 | approx.) | 
428 WEST HARTLEPOOL .. West Hartlepool Corporation | 1901 | H. Friederichs & | 6,100 | 400 Kw. | | 3,583. Kw. (|36lare, 251mtl 
429 WESTON- | Weston-super- |; 945 | 69K £95,857 
SUPER-MARE & District 1901 | G.Charlton .. 480 | Direct 1,100 | | 1,897 KW. 89 are, 25 mil. 
May 15, 1908 430 WEYBRIDCE | Electric ‘Supply Co, | 1902 | Herbert W. Watts 240 & 480 442 | 700 Kw. | 
431 WEYMOUTH & | Weym | 401 45 £74,095 
| Weymouth Corporation | 1904 on | kw. | £74,095 | 802 Kw. | 
mand; flat rate in day- 207 432 BE RECIS rpo Jas. H. Bolam.. 230 & 460 | Direct 644 | gas | | a | 
bo Urban District | 1902 | L. H. King | 230&460 Direct 400 | KW. | 51,285 665 KW. | 48 arc + 96 
| 138 £83400 | 371 KW. 582 matl.* 
May 15,1908 .. .. 209 434 PANCBOURNE Electric Supply Co., Ltd. | D. H. Coombs .. 240 & 480 | Direct 108 30 | 
WHITEHAVEN Whitehaven Corporation 1893 | B. Sankey 210, 420, & | D | 80Kw. £6,050, 100 Kw. ernst 
P 47%, due | irect 386 | | | 
Data to Mar. 37, 1909 0 435 WICAN Wigan Corporation 440° 230 105 mw. | £43,467 | 500 Kw. 
438 WRLESDEN | Slevin 230 & 460 | Direct .. 1,960 | 14.905 ¢, 500 ine. 
| Willesd tr. 550 | 675 £181,780 | 12991 K 
, 6d. and 244. Data to 212 437 W Counell 240 & 480 | Direct $00 1358 | jan” 
IMBLEDON & MERTON Wimbledon Corporation 1899 | H.Tomlinson-Lee | 220 1-pl 2.685 858 | | £181,605 | 2,578 Kw. ae 290 
| Je, 1-ph. | 
438 WINCHESTER .. -- | Winchester Electric Light & | 1898 | H.N. Warburton 210 & Direct | 1,507 | £198,565 | 4,725 Kw. ry 1,110 
id. pr. ow | | ‘ec 5 | 
439 WINDERMERE AND Windermere & District | 1898 | ©. Walk us | | 
ype), using bituminous 215 440 WINDS AMBLESIDE tricity Supply Co., Ltd. (Man.) 10€ & 200 | 100~, 1-ph. 275 | 434 
OR& ETON .., W re stailation, 1998 | A. E. Farrow | £453,316 483 KW. | 129 cbn. 
0.5 | | 580 n.0. 3 | | 
217 | Wishaw Corporation... | 1905 Emest F. Cox | | 100 | 585 | 180mw.| £84,769 | 1,28) Kw. | Eton, 12 are 
| | ec! | | | ’ 
148 442 WITNEY .. Electric Supply Co., 1909 | F. G. Curel } | 181 £21,397 | 543 Kw. 
rs=148Kw. .. 218 443 WOKING 20 Direct 120 so | 154 | 2 mtl. 
Electric Supply Co., | 1890 | .< | 200 | 4 kw. £10,518 | 150 Kw. 
444 WOLVERHAMPTON Wolverhampton Corporation | 1895 jc E. C. Shawifield & 440D.c. Di & | 
| irec | 5,280 | | 
445 WORCESTER | Worcester Corporation | 1894 | C. M. Shaw | 3,660 | 9,586 KW. |62 arc, 193 inc 
ta to Mar. 31, 1909 446 WORKSOP | Worksop Urban District | 1901 | J. Percival | direct 6 (954 | 150 Kw. | £145,410 1,443 Kw. on ane, 88x 
447 WORMIT .. Council Crowther | | 266 | 92xw. £3 cbn. 
293 Tagulde Mlectclo & Gas Light | 1600 | A. Stewart. 4 Direct | | £27,822 518 nw. [85 are, 185¢bn. 
So Mar, 81, 1909 224 448 WORTHING Worthing Corporation | 1901 | Porter | 930 & 460 Direst 45 Kw. 
cc, 21, 1908 449 WREXHAM Wrexham Corporation | 1901 | W.G. Pickvance 230 & 460 Direct | | | 
450 YARMOUTH Yarmouth Corporation | 1995 | G, Bryant | | THEW. 
| “ph. | | 
451 YORK York Corporstion . .. | 190) | J..W.Hame .. | 450 Di £95,000 902 Kw. | 110" 
| irect .. 1,960 1,002 | 400xw. £125,598 mt. 
| | | 2,016 Kw. | 108 arc, 35mtl. 
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> 
PATTERN 1909. 


Inverted Arcs. 


Enclosed Lamp, 


00 Fou Burning 


4 
a 
d 


58 mtl., 65 N. 4; po. Ig. | Max. demand an 317,821 
00 | 892 KW. | inc., 73=428 H.P. | 99=3,150 4,472 KW ls, ,or4 ih | _ sliding scale ( | Sal | Data ay 0 
| | Nernst | g. are | Lighti ion. 
«870 Kw... | 44 arc .. | 116=650 Kw. 1,542 Kw. te | 
x.) | | Ig. 2.88; pr. fat | 784,298 | DatatoMar.81,1909 .. .. «+ «++ 388 
| | | KW. ee 2; 14 to 08... | Max. dem.. flat, sl. 693,337 Data to Mar. 31, 1909 .. 389 
100 KW. .. | ur. | se. & cont. w. dis, | 
Htg. 9EW. | | ; pr ntg. Flat rate .. 5: | Greater portion of lighting di 
4° | 618.4 Kw. 98 107 54=393.5 H.P. See other | 9204 KW 32.6 Data to De Dec. ‘Sl, 1908 
| Table po ° a Lg. 43, or £7 per Kw. Lak & 1h | Flat rate, sl. sc. & | 1,885,350 | Lg.andtr. *Pb. lg. arc £20 (4 nt. £12), inc.-£2}, p.a. 392 
48 | 2,940 Kw, 21Sare, 725=0,027 144-3 | Decrease BES to1ts tx. 1148” Hopkineon £1 per. B.H.P. per qr. & fd. p.u. Data to Mar. 81, 1909 
| | 27 18N. | | se Lg. dis. to 24, or thé |Max. dem., flat w. tis.,| 6,584,825 1g. &tr.,2stations. *Tr. 550V. { Pb.lg. are 3.8 393 
340 | 954KW... | 2 Nernst .. | 22=454 | 1,015 Kw. | 10 or 25 & tr. 144 | t.sw., cont. & sal. Dec. due to closing of a shipyard. ‘Data to Mar. 81, 1909 
. ies or 6; pb. Ig. £3} mn ay demand and 251,959 |*Worked by Callender’s Cable and Constructicn Co. 394 
88 | 964KWw. (2arc, 193 250Kw. | 1,909 Kw. 59 ‘Ip. pr. 4 & 13, | Ltd. Data to Mar. 31, 1909 ‘ 
Nernst | a7=112 2, or 5; pr. 44 & 14, or | mae demand & flat 482,890 | *G. R. Hulme (Gen.Man.). +Pb. lg. (4 nt.), ine. 395 
40 2.974 | mtl. | 960 Kw. 11 | Lg. 53 to 4; pr.2 & 13 Sliding scale 346,933 $96 
KW. | arc, 80 9/45 H.P. .. | | 3,845 kw. 
-e | waet ee 16.7 lg 6 & 2, or 43; pb. lg. are £25 & | Max. demand and» 2,400,333 | | Lighting and tracti Are lighting beirg extended. 397 
29 | | 21 arc, 173 .. | 1,912 KW. p-a.; pr.2&14; tr.ljtol | _ flat rate Data to Mar., 1909 
| (cbn.,12x 2 mtl. | oe Lg 4,or £6 per Kw. & 2p.u.; pb. | & Hopkin- 887,488 Lighting & traction .. 398 
00 | 130 KW. | 2are, 16 mtl, 9=25 HP... | 156 Kw, Ig. 2.56 pr. dis. ; tr. 13 | 
re | 8. 4, or 1s. per 30-w. Ip. & 14d. Flat *Lance. Elec. Pr. Co. manage the undertaking..+ Altern. 
11 930 kw. 2 arc, 292 mt]. 98=278 H.P. 12=240 up. | 1,456 Kw. | | _ pet. 5 pb. Ig. 23; Y 7 and 1 | _ fixed charge per Ip. & 14d. p.u. Data to Mar 81, 1909 = : 
j 4.6 Le. 6&2 | P 4 
| | | | 3; pr.2;tr.3tol .. | Max. demand and, 625,288 Lighting and traction. *Purchased from Co. in "1893. 400 
| 115 Kw. oe | 2Kw. | 117 Kw. Lg. 44; pr. 24 & 14 | lidin Mar, Sl, 1908 
| | 455 pr. 2 oe . | Flat rai sliding | airweatber (Mgr.). Cons. engrs. Merz & McLellan. 401 
00 188KW. | | 81=55 KW. | 9 | seale Data to Dec. 31, 1 
| 243 Kw. | 27.6 | Lg. 4%,or6&2; pr.2.. | ies. demand & flat | 89,097 to Mar. 81, 1008 “way 
Kw. are, 4 mt, M=47 | rate 
00 40 KW. | 24ine 1; htg.2 | flat rate (estd.) | 
| | £2/4/0 per lamp Flat rate .. for Ogmore Council ; 43 street lights 404 
| | contract 
40 T63KWw. \58 are. 307 inc., 6=15 BLP... 
00 | 101 Kw. | .. 108.7 KW 15.4 p flat rate 
| | | ‘iat P Lg. htg. 13 | Flatrate .. 28,345 | *Resident eng., F. Howlett. Data fo: 1908, 
| H.P. 298.5 Kw. | 
» | | | | . | Lg. 7 & 2, or 5; pb. lg. £16 per | Max. demand, flat 168,781 | *Resident eng., J. Wilson. D: 
| | 3; pr. 14 & | Max.demand 3,601,785 | Bulk supply te UD. of 1,000 Kw. in 409 
| 3 | | progress. Da ar. 31, 
26 | 1,951 Kw. 79 arc, 157 39=82 2,187 Kw. | April 30, 1909, 
| | ebn., 69 mil, | P ee We | 3.2 Lg. 6 & ‘, or 43; pb. Ig. 1.98; | Max. demand, flat | 899,733 | | *H, Boot, Cons. Engr. Data to Mar. 1908 a -» 41 
9 2491KW. | me. | asuxw.| ua | | & 2 rate mtr. 
| | . | 9 | . Lg. 7 & 3, ad 54 w. free lamps; Max. demand, flat | 880,788 | *Also S. Margarets o/T., Hampton Wick, Hampton Ct. 412 
| 11074 KW. | 24 are, ears. | | | | | Molesey Data to Dec., 1908 
| 35 mtl., 89 N. | (ex. tr.) | . Lg. 5 & 2, or 43+ ; pr. 24 & 13, or | Max. donend and | 1,454,083 | Lg.& tr. *Bulk supply, 1,000 KW.,from Carville. +Pb. 413 
60 | 870 KW. Lare,54mtl. | 49=300Kw. 1300 KW. | 106 carbon); | Mast ae | re £18; N. £2, pa. "Data to Mar. 2, 1906 
10 | 550 KW. 85270 i demand and 392,111 | Outpat reduced owing to large user ceasing operations. 414 
é .P, | ‘ ra 
| | 7 & 4,or6; pr. 4 & 14, or Max. demand, flat 235,416 | Data to Dees 1908 
31 | 64 are, 93 mtl. 1,261 3455KW. .. | Lg.4(ch.8), pb. ig. are £134, ine. & contract 
at ral es oe 082,057 | *Electricity fir t. ld. pu. Di 
| (1,945 KW. arc, 120 51=294 | See he 2,190 KW “£2 p. a.; pr. 14 to 1 (hoists, 2)* 4,082,007 | 900 lomestic purposes pu atato 416 
| | ot. er | Lg. 4 to 8; pb. lg. arc £20 p.a.; | Slidin, | 
19 Table | 5 ne and | 1,949,126 Lighting and traction .. oe eo AIT 
| arc, 10 mtl.,, 455 KW. .. | 
2,985 KW 1g.6&2, Pb. Ig. £488 p.a.; Max.dem.cflat rate 1,511,277 | Lighting and traction. Data to Dec. 91,1908... 418 
0 | 1824.6 KW.| 89arc,460inc., 300 .. | Seeother | | Weds, tolge. cons. 
| 2=6 | Table | _ (ex. tr.) 1} to dis. Ig. 8 & 2; | Flatrate .. | | Lighting and traction, Gaspower.. .. .. «.. 419 
| : 105 m | 1=15 157.5 Kw. 18 Ig. are £12, ine, | Flat rate .. oe | €0,300 | Lighting and traction, Data to Muar. 25, 1909 .. 420 
9 | 4x | 776 Kw. 13 
| 50 and | 225,105 | | Energy transmitted Weybridge to Walton at 2,500 4921 
| | 82 are 58 ebn. 42=7 ° at ra v. D.C. Data to Dec. 31, 1908 
| tins, aban 2 mM. | 798 HP, | 3,650 KW 12 Lg. 6 & 2, or 4 (ch. 34); pb. Ig. £620 Max. dem., flat w. 2,573,652 | Lighting oa traction. +920 volts 1-ph., 880 v. 3-ph.; 422 
1,405 KW. 18are,2170cn.,* 110=420 179 Kw. | 20.7 pr 81; Nomtr nig al, seale | Date to Mar. Sl, 
| one (appr) | Lz. 8, or 5; pb. Ig. 3; pr. 2 | sl. | 958,000 | *Total equivalent 32-watt lamps. Data to Mar. 31,1909 423 
| = | | 101 4 ($d. discount) ; | fas | | System changed over during year from bulk purchase to 424 
168 KW. | 961 ine, 6  21=150 | | 375 Kw. | L & b.le.2 | rate & 2-rate meter | “self-generating with Mond Data for 1 thos 
| | ; pb. Ig. 25; pr. 25 | Max.dem.,flat,2-rate 183,000 | Data to Dec. 81,1908... 
| | (2-rate, 1 & 3) | wet. sw. & contract 
KW. 81 arc, 160 mt]. 142=1,300 30= P.| 2 
| | 84; pb 1.0.85"; | Max. demand, flat 2025,750 | Lg. tr. *Pb. lg. £15 pa. 2 ares to 11 pm. to 426 
0 | 3,583 KW. |36lare, xw.| 8,730 KW. .. | 14,110 kw. 19 | rate, sl, se., & cont. | dawn ; 32s., 2 25-c.P. mtl, 11 to dn. Data to Mar. 81 1909 
| 9; Pd. pr. 1; tr. 0.95 | Flat rate, dis., | 15,522,055 | *Lighting and traction ; to 6,000 v. a.c., & tr. 427 
| Kw. | 89arc, 2$mtl, (211=1,756 u.P.. Pe | 3770 Kw. | contract, special | §00D.c. Data to Mar. 81,1 ‘ 
| 8 pb. Ig. | | Max. dem. & flat 1,977,787 | Data to Mar. 31, 1909 
700 KW. 93-182 mr. | 24=480 mp | 13 & 2, 
| | | | pr. 44 & 14, or | Mar. demand and 404,774 | Lighting and traction. Data to Dec. 31,1908 .. .. 428 
5 | Kw. | 88=8) H.P. | 985 Kw. 9 & § 
| | | Tah, m., 7 and, 565,648 Energy transmitted to Walton at 2,500 v. D.c. Data. 430 
| KW. | 48are +96 | 47=172 145 pr 2! | to Dec. $1, 1908 
| lcbn., 582 mtl. +| (Hts. 58 Kw.) | ine. ais; pb. Ig. Ig. arc Flat rate with 388,051 *T wo cbn. lamps on are posts ; 282 posts with 2or4 mtl. 431 
| Bid inc., 93-102 | 480.5 xw. | oe i 3) pos disco nts | lamps=582 Data to Mar. 1909 
g. 43; pb. lg. 3; pr. 2,1 1 Max. dem., fat rate, 225,309 
0 Kw. | 2-rate mir. & cont. | 
| | | Lg. 8; pre2,3&4 Flat rate and 25,363 | DatatoDic.81,1908 .. 488 
7 | 500 KW. | Dare, 500 inc, 28=126 HP. | EW. tract with dis. 
| 634.5 43 Lg 2to1l,or | Hopkinson, flat rate, 282,280 | £8 per an. per KW. & 2d. per unit. Datsto Mar. 434 
578 KW. 206 | | 3 
200 (22 | 8,223 Kw. 15 1, Ig. arc | Max.demand & flat 1,925,930 | supp'y feom North Met. E. P. 8. Co. Dats to 436 
5 | 4725 | 89 are, 1,110 | 81=705 5.407 KW ws | grate Mar. 81, 1908 
| 8 3) 23; pr. 2 | Sliding scule .. | 2,843,289 Motors of 353 B.H.P. pumping sesage. Data to Mar.31, 437 
0 | 1,656 Kw. | =103 HP. 1909 
69=103 | | 14888Kw.; 4 Lg. 7,4, & 2; pr.4&14.. | Max. demand, fat 519,505 | Datete Dee. 81,1008 .. .. «= 
6 | 483KWw. | 129cbn, ..  16= | 
| 129 cbn 16=23 H.P, | 493 Kw. Lg.7; pb. lg. 3; pr.35.. .. | Flatrate .. 184,071 | Datato Dec. 81,1908 .. «+ 439 
9 | 1,289 Kw. | Eton, 12 =22 
| Kw 70=221 kw 1,503 KW. | Le. 6. ; discount 646,504 | *Adtn'lb’lk ‘ply from Datchet Co. +Pb.lg.are 440 
7 | | 48are,116 x 95= | 3 opkinson | £22, £16; twin tant. £43 Data to Dec. 31 ,1908 
| 95=300 HP 850 Kw. | Decrease Ug. pb. 1g. £950 p.a.; pr. 3 | Flatrate .. 235,440 Total lam3s connected decreased ; also sales for lighting 441 
| | | decreased ow'ng to mtl. fil. lamps. Dats for 
| 6 H.P. 5 le 6 1&5 5; | Flat rate 46,725 Gas power. Data for 1908 442 
| | | se 
0 14=50 | | | 
| | 50 H.P 1,700 Kw. Pe Lg. 64; pr. 4 & 2; htg. 2 ve Flat rate .. -- | 619,813 oe ~ 2,000 volts to L. & S. W. Ry. Co. Data 443 
| 330= | to Dec, 
2,586 Kw. inc. 330=3,388 H. P. | 8,169 KW. 50 pe » I. Various methods.. | | Lighting and traction, *I'r. 500 v. +Pb. Ig., inc. £23 444 3 
1,443 kw. | 60are,85x2 14 80=7 | Per lp. p.m Data to Mar. 81, 1909 
| rai sl.scale | | ata to Mar. 
2 518Kw. arc, 13$cbn. 32=156 704.5 KW. | 27.9 4; pb. Ig. 23; pr. 14 | Flat rate with dis- 829,071 | Datsto Mar. 81,1906.. .. .. «+» 446 
K 45 KW. } Lg. cen 15,000 | Suction-gas plant. Data to 1908 .. G47 
942 KW. 38=106 H.P. re 1,006 Kw. 28 Lg. 5 & 44; pb. lg. 5; pr. 14 .. Flat rate with 483,667 | Data to Mar. 31, 1908 .. oe ee ee = 448 
| discounts | | 
722 Kw. | 20=500 mp. | 1,286KW. 19 | Lg. 5, or 5 & 24 (4 dis.), outside arc, Flat rate & sliding | | 625,194 | Lg. & FAlso 125% ast. &ld.p.u. Pb.lg.are 449 
2 KW. | 18] are, 10 83=70 Batt Max: £20, £15,N. £44., ine. £3 3s. & £24. Data to Mar. 31,’v9 
A Bb. £16 Max. 1,513,987 Lighting and traction. t to ar, 81,1908 . 
2,016 Kw. 108 are, 55 mtl. 178=1,108 | 2,776 Kw. 13 7 or 4 to 84, ch., &., Max. dem. flat, 2-rate 1,842,008. | *Pb. Ig. arc (open) £17, (enc.) £12/12/0; inc., 461 
3 pr. 1} to meter, & contract | | £2175. p.a. Data to Mar. 31, 
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181 406 TORQUAY  ..  .. | Torquay Corporation... som, | | £46,940 | 763KW. |58.are,307 inc 
407 TOTNES... .. Supply 1904 /K. A. 225 & 450 | Direct 66 | 30 £18,500 | 101 xw. 
408 TOTTENHAM .. Electric | 1908 “ing. | | 50—, 190 | | £22962 | 174 KW. | 108 are 
Ltd. Dist. by 184 409 TRAFFORD PARK & | | | 2,548 | £156,500 . 
Corporation. Data to 185 410 TREETON -» «| Treeton Parish Council... | 1897 | W. H. Barwell. | Direct .. | 13 “ef . | 25 flame ares 
.. 186 411 TUNBRIDCE WELLS .. Tunbridge Wells Corporation | 1895 | J. 220 ls 1,200 | 682 | £81,82° | 1,951 Kw. 
412 | 1902 | M.Farrer.. | 240 & 480 | Direct S10 | 85 xw, | £223,149 | Kw. 
Its, Data to Dec. 188 413 TYNE | Tynemouth Corporation .. | 1901 | C. Turnbull .. | 2204 440 | Direct .. 1070" 1,040 | 110Kw, | £90,404 | 
189 414 UXBRIDCE AND DIST, Uxbridge Blectrie | 1902 Bell | I-ph. | | --£81,360 | 870 KW. Tare, 54 mtl. 
416 WAKEFIELD .. . | Wakefield Corporation 1898 | H. A. Nevill .. | 200 60—, 2-ph. | 1,450 | gov £83;581 
k Notts Electric Power 192 417 WALLASEY .... | Wallasey. Urban District | 1897 | J, A. Crowther. . we” Appl | ra 2,550 | 1,228 | £93,561 | 1,945 Kw. 0 are, 120 in 
418 WALSALL Walsall Corporation... | 1895 | A. 8. Barnard .. | 105 Direct | | £110,181 | 1,406 19 arc, 19 mtl 
194 419 WALTHAMSTOW.. | Walthamstow Urban District | 1901 | G.R. Spurr | 230 & 460 | 1,900 736 | 250 Kw. | £182,000 6 460 inc 
Mar. 31,1909 .. 195 420 WALTON-ON-NAZE .. Development Corpora- | 1903 | E, A. Lambert .. | 230 Direct 100 | 90 65 Kw. 145 Kw. are, 105 mt 
Bemson. Data for 1908 .. 196 421 WALTON-ON-THAMES Urban Electric Supply Co., | 1904 | Herbert W.Watts | 240 & 480 | Direct .. | 105 | 122 175 Kw. £47,959 | 715 Kw. 4x 8 at, 
June 30, 1907 422 WARRINCTON .. Warrington Corporation .. | 1900 | F. V. L. Mathias 469 v.c, | | 2,150 1,220 800 A.H. £90,000 | | 82 are, 58ebn 
11,1909 .. 198 423 WATFORD Urban District | 1899 | F. W. Purse | 200 | 50—, 1- “ph. | | 1,130 | 577 | 56 Ew. £88,520 1,405 Kw. 
424 WEDNESBURY... .. | Wednesbury Corporation .. | 1904 | W. Fennell 230 & 460 | | Direct .. 520, | igo | ‘io RW. | 841 | (appre 
all night ; £3 3s. 200 425 WELLINGBOROUGH .. County of Northampton El. 1008 | Wm. Jones | 280 460 | Direct 168 KW, | 261 ine, 6 
201 426 WEST BROMWICH .. West Bromwich Corporation | 1901 | W. A. Jackson... 60 Direct... | 1,550 1,056 | 175 Kw. | 159 Kw. al are, 160 mt! 
Dec. 31, 1997 .. 202 427 WEST HAM ... | West Ham Corporation ., | 1899 | to 0 500) 11,400 | 6,100 | 400 Kw. | 485,000 | 3,583 Kw. 251 mt! 
<6 203 428 WEST HARTLEPOOL .. West Hartlepool Corporation 1901 H. F. Friederichs 23), 460 | Direct 1,600 945 | 69 KW. | 1,897 Kw. 39 arc, 25 mtl, 
204 429 WESTON-SUPER-MARE | Weston-super-Mare & District | 1901 |G. Charlton _ 230 & 460 Direct 1,100 | 449 100 KW. | we 700 KW. | 
| Electric Supply Co., Ltd. | | | 
ial district 205 430 WEYBRIDCE .. .. Electric Supply Con, | | 240 & 480 Direct 580 401 45 Kw. | £74,095 802 KW. 
May 15,1908 .. 266 431 COMBE | Weymouth Corporation | 1804 | Jas. H. Bolam.. 230 & 460 | Direct 694 825 130 xw. £51,285 686 Kw. | are, + 
flat rate in day- 207 432 WHITB Whitby Urban District | 1902 | L.H.King & 460 Direct 400 133 Kw. £383,400 | S71 Kw. alate, ing 
night. Data to May7, 208 433 WHITCHURES 1908 | D.H.Coorabs.. | 240 & 480 | Direct 108 30 | 30 Kw. £6,050 100 Kw es 
May 15,1908 .. 209 434 WHITEHAVEN . Whitehaven Corporation 1893 | B. Sankey 210, = & | Direct 386 230-105 Kw. £43,467 | 500 KW. 9 are, 500 ine. 
4 se only 0.47%, due to 210 435 WICAN .. | Wigan Corporation 1900 | J. Slevin = & 460 | Direct 1,960 1,805 675 4.8. £181,780 | 1,291 Kw. (22 hom, 12 ine. 
ig on 436 WILLESDEN ‘Willesden Urban District 1903 | J. G. Bruce 240 0 480 | Direct 900 1,358 | 97xw, £181,605 | 2,578 Kw. 303 
and 234. Data to 912 437 WIMBLEDON & MERTON Wimbledon Corporation 1899 H.Tomlinson-Lee Sm, I-ph. 1,507 £193,565 | 4,795 KW. 1,110 
81, 1908... 213 438 WINCHESTER | Winchester Blectriec Light & 1898 H.N. Warburton 210 & 42) Direct | 850 Sh mw. £89,910 1,658 KW. 
f lamps, 1d. after; pr. 214 439 WINDERMERE AND Windermere & District Elec- | 1893 | C. Walker (Man.) 10€ & 200 | 100~,1-ph. 275 134 : £43,316 | 488KW. | 129cbn. .. 
190. AMBLESIBE tricity Supply Co., Ltd. | 
using bituminous 915 440 WINDSOR & ETON .. Installation, 1896 | A. E. Farrow ., 110 & 220 | 525 180 KW £84,769 1,289 Kw. | Eton, are, 
use of metallic- 441 WISHAW .. Wishaw Corporation .. | 1905 | Ernest F. Cox., | 240 & 480 | Direct 181 £21,397 KW. | 48 arc, 116 x 
217 442 WITNEY .. Witney Electric Supply Co., | 1909 (FG. Curl 220 180 80 154xKw. £10,518 150 Kw. 
adiators=148 KW. 218 443 WCKINC .. on Woking Electric Supply Co., | 1890 | J.G. McLean .. 200 i00—, 1-ph. | 1,175 509 £116,550 | 
Co. for pumping, at 7d. 219 444 WOLVERHAMPTON Wolverhampton Corporation 1995 C.E.C. Shawfield | 5,230 3,660 2,586 Kw. (62 — 193 ine. 
220 445 WORCESTER Worcester Corporation 1894 | C. M. Shaw inc” 2,286 954 | 150 kw. | £145,410 1,443 Kw. | 60 
lz. are £21, ine. £4.3.6 291 446 WORKSOP _ -. | Worksop Urban District =| 1901 | J. Percival | 220& 449 Direct .. 540 266 | 92Kw. | £27,822 518 Kw. |35 are, 188 cbn. 
222 447 WORMIT.. Tayside Electric & Gas Tight | 1898 | E.A. 230 Direct 45 45 Kw. | 
Zc. 31, 1908 223 448 WORTHING Worthing. Corporation | 1901 | G. Porter .. | 230& 460 Direct 538 | 347 | 69 Kw. £56,801 942 KW. | 115 ae oe. 
Mar. 31, 1909 .. 224 449 WREXHAM Wrexham Corparation | 1901 | G. Pickvance Direct 735 | $60 Ig. £38,975 722 Kw. che. 
p Dec. 31,1908 .. 296 450 YARMOUTH Yarmouth Corporation | 1895 G, Bryant & 83—, | 785 | 882 £95,000 902 KW. | 181 190 
4 451 YORK .. York Corporation .. | 190) | J.W.Hame .. | 230 450 Direct 1,860 1,002 | 400 kw. £125,598 2,016 Kw. | 108are, 35mtl. 
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urst Works,” WITTON, BIRMINGHAM. 
NCHESTER, NEWCASTLE-ON-TYNE, GLASGOW, BELFAST, CARDIFF, Etc. 


Works: 
HOLLOWAY, 
LONDON, N. 


SANTONI” FLAME LAMP. 


PATTERN 1909. 


Inverted Arcs. 


Apply to 


The GLOBE Electric Co.” 


11, Farringdon Avenue, 


London, E.C. 


’Phone: 
4774 


CENTRAL. 


Wire: 
““ SANTOCHIMO,” 
LONDON. 
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DRDUCT MANUFACTURING CO,, Ltd., — 


| contract | 
| | Lg. pr 8 htg. 14 Flatrate .. 28,845 | *Resident eng., F. Howlett. Data fo: 1908, 
a Lg. Ig. a 168,781 *Resident eng., J. Wilson. Data to Mar. 31,1909 .. 408 
| Le. pr.lg&3..  .. | Max.demand., | 8,601,785 | Bulk supply to § Sale U.D.C. *Extension of 1,000 kw. in 409 
| 25 flame ares Electricity Rother Vale Collieries, Ltd. 410 
32” |: 1,951 Kw. | Q1sTKW. | 382 Lg. 6 & 8, or 43; pb. Ig. 1.98; | Max. demand, flat 899,733 +H, Boot, Cons. Data to Mar. 1908 
| 2,814 Kw. 11.4 8, or 53 w. free lamps; | 880,788 *Also 8. Margarets o/T., Hampton Wick, Hampton Ct. 412 
| ig- £20 pe, | Sliding scale and 1,949,126 | Lighting andtraction.. AIT 
| 19 mtl., 455 KW... agcars=512KW) 2,985 KW. 1g.6 & 2,074; pb. Ig. £488 p.a.; Max.dem.éflat rate | 1,511,277 | Lighting and traction. Data to Dec. 31,1908 .. .. 418 
6 | di. Ig, 8 & 25 | | Lighting and traction. Gaspower.. .. .. .. 419 
| 145 Kw. are, 105 mel) uP. .. | | 181.5 kw. 18 Ig. are £12, ine, | Fintrate .. .. 60,800 Lighting and traction. Data to Mur. 25,1909 .. 420 
59 | 715 Kw. | 4x 2 | | 13 5h; pb. £3 | Max. demand and 225,105 Energy transmitted from Weybridge to Walton at 2,500 491 
00 | | 82 are, 58.cbn. | | 42=798 | 8,650 Kw. 12 ; flat w. | 2,573,652 | Lighting volts 1-ph., 380 v. 3-ph.; 422 
20 | 1,405 KW. 110=420 wp. | | 1,799 KW. | 20.7 8, or 5; pb. ag 8; | scale 958,000 equivalent to Mar. 31,1909 423 
| | | | 426 Kw. | | 767 Kw. | 85 é & 13, or 4 (4d. discount) ; “Mas, rate (esta) | System changed over during year from ball to 424 
100 Ww. | 201 ina, 6 | | pb, | 19,000 | Dats to Dec: 41908 425 
| | (Q-rate, 1 & 3) | wat. SW. 
4 759 KW. 81 are, 160 mtl. 1,900 80=900 | | 18 Lg. & 1A, oF 84; Db. ; | Max. demand, flat | 2,025,750 | Lg. &tr. *Pb. lg. £15 p.a., 2 ares to 11 p.m., 50-c.P, to 426 
883 6,512 KW. 8,730 KW. .. | 14,110 Kw. |. 19 | 8; pb. ig. 1.55 pre 1 tr. 0.95 Finn Gis, | 15,522,055 4 427 
7 «1,897 KW. are, 25 mtl, 756 HP. | 3,770 Kw. | 8 Le. & pb. lg. | Max. dem, 1,977,787 | Dass 428 
| | | Lg. 2, or 3; pr. 44 & 14, or | Max. 404,774 | Lighting and traction. Data to Des. 31,1908 .. .. 429 
99 802 Kw. | 88=8) H.P. | 935 Kw. | 9 3, or 5} (slot, m., 7 | and 565,648 Energy transmitted to Walton at 2,500 v. D.c, Data. 430 
85 | KW. are + 96 172 | RW. | with 388,051 | cba posts ; 282 posts with 2or4mtl. 431 
67 500 Kw. 9are, 500inc, 28=126 HP. | 634.5 BW. 4.8 Lg j 1, or Hopkinson, Hat rte, 282,280 *Or £8 peran. per KW. & 2d. per unit. Dats to Mar. 434 
80 1,291 Kw. | 22 See 2,629 KW. | Lg. a hid pb. Ig. 3; pr. 1; F | 8,116,581 Lighting and traction .. 
05 | 2,573 Kw. 206 are, 290 722 8,225 Kw. 15 Lg, or Ig. are | Mae. & flat 1,925,950 Bulk supp fc feom North Met. E. P. S. Co. Data to 436 
65 | 4,725 Kw. 1,110 | 84=705 HP. | 5,407 Kw. 12.8 Le. 44 t0 235 pr. 2 Sliding scale 2,343,239 Motors 663 B. H.P. pumping sexage. Data to Mar.81, 437 
40 | 1,656 Kw. | 69=103 HP. 1,888 KW. 4 Lg. 7,4, & 2; pr. 14.. «+ | Max. demand, flat 519,585 Wes, .. 438 
16 483KW. 23 | 493KW.) Lg.7; pb. lg. 3; pr.34.. 184,071 | DatatoDec. 81,1908... 439 
69 1,289 Kw. 12 70=221 1,508 KW. | Flat rate w. discount 646,504 | *Adtn'l b'lk ‘ply from Slough & Datchet Co. +Pb.lg.are 440 
| Kw. 48 x  95=800 BLP. 850 Kw. | Decrease 4; pb. ie. £950 pr. 3) Flat 235,440 connected pi 441 
3 mil. } ot decreased ow'ng to mtl. fil. Dats for 
is kw. 5=26 mp. we IEW. 6&5; pr... | 46,725 Gas power. Data for 1908 .. 
0 | 14=50 | 1700Kw. Lg. 64; pr. 4 & 2; htg.2 Flat rate .. 619,813 Bulk supply at 2,000 volts to L. & 8S. W. Ry. Co. Data 443 
9,586 KW. are, 193 ine, 390=8,885 8,169 KW. 50 or green Various methods.. | Lighting and tection 500.7, Ie. ine, £23 444 
10 1,443 Kw. | x3 -P. 30=750 2,720 KW. | | 1,545,772 Lighting ‘oa old station A.C., new one D.C. 445 
22 BIS KW. arc, 138cbn. 82=156 HP. | 904.5 Kw. Lg. 4; pb. lg. 23; Flat rate with dis- | 829,071 | 
45 Kw. | | Flatrate .. .. | 15,000 | Suction-gas plant. Datato1908 .. .. 447 
01 942 KW. | 115 are, , 338=106 H.P. 1,006 Kw. 23 Lg. 5 & 43; pb. lg. 5; pr. 14 .. Flat rate with | 433,667 | Data to Mar. 31, 1908 .. oe ee we 448 
15 | dare, 87 82=112 20=500 1986KW. 19 | Lg. 5, or5 & 24(}dis.),outsideare Flat rate & | (525,194 | Lg. & tr. *Also 124% on net ast. & 1d.p.u, Pb. lg.are 449 
| 100 mtl., 95 N. | | 3*; pr. 24 to 14.(4 dis.) ; tr. 24 tol scale £20, £15,N. £44., ine. £3 3s, & £24. Data to Mar. 31, 
00 902 KW. | 181 are, 3838=70 H.P.. | _ 5, less pb. lg. arc, £16 | Max.dem., flat rate 1,513,987 Lighting and traction. Data to Mar. 31,1908 . 450 
98 2,016 KW. 108are, 35mtl. 178=1,108 H.P 1B irate 1,342,008. | *Pb. Ig. ace (open) £17, (enc.) per pair £12/12/0; inc., 451 
| pr. tol _ meter, & contract | #£217s. p.a. Data to Mar. 81, 1 1903 
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switches at once break the circuit, but unless the pilot 
switch on the machine is turned off, there is the danger of 
the machine starting up again when the supply is restored. 
To obviate this difficulty Mr. Broadbent designed a special 
pilot, or “ inching,” switch for Messrs. Cassell’s installation, 
and this is shown (marked A) in the illustration, fig. 6. 
This switch is contained in a small cast-iron box about 4 in. 
square, fixed close to the position of the “layer-on,” By 
means of a small projecting. handle below the switch, the 
operator can start and stop and inch the machine at will; 
but in the event’ of the machine stopping, due to any dis- 
continuity of supply, it will not start again automatically 
when the supply is restored, as the inching switch is always 
normally in the “ off” po-:ition, The system, therefore, is 
absolutely safe, 
The switch lettered 8 in this illustration is fixed near the 
taking-off board, the machine being what is known as a 
“‘perfecter,” printing on both sides of the paper. It is 
necessary, or, at any rate, a great convenience, for the taker- 
off to be able to stop the machine, and this he can do by 
means of the small tumbler switch 8. This breaks the 
solenoid circuit and drops the switch, but for the reasons 
given above the machine will not start again when the 
switch is closed until the layer-on himself actually starts it 
by means of the little switch 4. On the other hand, the 
layer-on cannot start the machine if the switch B is off. 
The starter and speed controller are visible on the pillar. 


tleckev" 


exhaust fan by means of a rope running over jockey 
pulleys from a V-pulley on the motor shaft, and, in addi- 
tion, it drives by means of a cam on the slow-motion shaft 


Fia. PRESS ts Brack SHop. 


a sprinkler for damping paper. The 
sprinkler tank is shown suspended from 
the roof on the left of the illustration, 
the valve being operated, by the chain 
running over jockey pulleys on. the 
ceiling, and terminating at the end of 
a swinging bar, which is*seen behind 
the motor, Each time the cam comes 
round it actuates this bar, lifting the 
valve and sprinkling the paper beneath. 
These were, of course, existing arrange- 
ments, and the motor had to be 
arranged to meet the old conditions of 
working. It will be interesting to learn 
that the sprinkler and fan were origin- 
ally driven through about ten inter- 
mediate shafts and belts from the 
main engine, in addition to. a long 
length of chain and rod running over 
jockey pulleys. 

This illustration also serves to. show 
the methods of wiring, from which it 
will be seen that the whole of the 


Fic. Motor MountEep on CHANNEL-IRON BRACKETS. 


Fig. 7 shows the driving side of this 


machine—in fact, it shows two similar 
machines with their motors, the latter 
being spur geared to the driving shaft. 
There is generally # little motion on 
these shafts, and new bearings were put 
in to stiffen them, so that the spur 
gearing should run well, One of the 
gear cases has been removed to show the 
gearing. It will be observed from this 
illustration that there are no exposed 
cables, the finishing lengths being 
enclosed in flexible metallic tubing 
sweated to nipples attached to the 
terminal box on top of the motor and 
to the last length of screwed conduit. 
Mr. Broadbent was among the first to 
specify this method for piping installa- 
tions, and it is his invariable practice. 
On these machines are printed the 
‘* People’s Library ” and the well-known 
Cassell’s Railway Guide, &c. 

Fig. 8 shows a special drive, con- 
sisting of a motor with self-contained 
worm gear mounted high up on 
girder brackets. This motor performs 
two functions — namely, it drives an 


wires are enclosed in -steel pipes, the 
finishing pieces being in flexible metallic 
tubing, as in the previous illustratiou. 


Fic. 10.—Rorary Press, Exgectric Controt (OPEN). 
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Works 


Fig. 9 shows a self-contained equip- 
ment of a toggle press in the black shop, 
driven by a spur-geared motor mounted 
on the top of the machine. The pD.P. 
switch and starter are mounted on the 
front of the machine within reach of 
the operater. Those who are familiar 
with the black shop of a printing office 
will know the conditions under which 
a machine like this has to work. 

Fig. 10 shows the end of a rotary press 
together with the electric control gear, 
of which the door is opened to show the 
details. The D.P. switch shown below the 
ammeter is fed from one of the dis- 
tributing boxes, and in turn leads 
through the ammeter to the “ Open- 
shaw ”’ control panel on the left. The 
operation is as follows:—On moving 
the starting handle, the main solenoid 
switch, one of the three shown on the 
panel, is excited, closing the main circuit 
through ail the resistance. The starting 
handle is moved up one or two steps 
until the press commences to move. As 
soon a8 it moves, the voltage across the 
armature excites a 
diverter solenoid which 


Whilst the press is running at this speed the attendants 
are threading the paper through the rolls, and it is of the 
utmost importance that the machine should not accelerate 
while this is being done, but should maintain a perfectly 
constant speed. Tbe smali switch shown on the right-hand 
top corner of the panel is an inching switch, by means of 
which the press can be inched without touching the main 
rheostat lever. The function of this is to energise the 
inching solenoid shown on the left-hand bottom corner of 
the panel, which cuts out a certain amount of starting 
resistance. Several inching switches are placed on the press 
itself, and one of these is shown lettered a just alongside the 
revolution counter. This machine prints those popular Cas- 
sell’s weeklies, Chums, the Gardener, the Building World, &c. 

Throughout the works there are about 100 motors, rang- 
ing from a 4-H.P. motor on the roller-washing machine to 
35 H.P. on a new rotary press on which Work and Cussell's 
Saturday Journal, with its two-colour wrapper, ate printed 
and folded. 

In addition to the motors for driving the machinery, there 
are also motors driving the dynamos for the electro-plating 
baths. 

As was mentioned at the beginning of this article, the 


CHICHESTER: MAIN SWITCHBOARD. 


pulls up and throws a 
resistance across tlic 
armature, thus holding 
the machine on its 
speed and preventing 
it accelerating, Far- 
ther movements of the 
rheostat arm vary the 
resistance, and at a 
certain point the 
diverter solenoid is ce- 
energised and drops, 
breaking the diverter 
circuit; the machine 
accelerates as further 
steps of series resist- 
ance are cut out, the 
final control being 
on the shunt. The 
variation usually re- 
quired in the running 
speeds of a rotary press 
is comparatively small, 
but it is essential to be 
able to get the crawl- 
ing or creeping speeds, 
which approximate to 
about 5 per cent. of the 
normal running speeds. 
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work has been carried out at various times and by various 
contractors, among those who supplied motor equipments, 
in addition to the firms already mentioned, being J. H. 
Holmes & Co., the Lancashire Dynamo and Motor Oo., 
and Electromotors, Ltd., who carried out the contract for 
the main machine room. aa. 

We are indebted to Messrs. Cassell & Co., Ltd., for per- 
mission to take the photographs from which the blocks 
illustrating thie article have been made, and to the con- 
sulting engineer, Mr. Frank Broadbent, M.I.E.E., for 
details of the work described, which has been carried out 
under his personal supervision. - 


CHICHESTER ELECTRICITY WORKS. 


Tue installation of a central electric lighting station in a 
beautiful old town such as Chichester presents many interest- 
ing problems. The load will consist mainly of lighting 
supply, with its usual low load factor and high capital 
charges per unit generated; it is therefore very important 
that the capital outlay be kept down to the lowest possible 
figure, and that stand-by losses be reduced to the utmost ; 
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ELEVATION AND Puan oF GENERATING Pranr. 


it is also necessary to avoid nuisance from smoke, noise and 
vibration, and to preserve the amenities of the district by 
dispensing as far as possible with such unsightly erections 
as tall chimneys, coolfng towers, &c. To reduce the cost of 
mains arid the electrical losses therein, the site of the works 
should be near the centre of the load, where land is 
comparatively dear, so that the plant should be as compact 
as possible. Almost all the foregoing considerations are 
opposed to the adoption of steam, and, though to a less 
degree, to that of producer gas. 

On the Continent, where all classes of coal are. high in 
price, large numbers of Diesel engines have been installed in 
central stations, owing to their economy at all loads 
and their ability to use cheap fuel oils. Even in this | 
country, where coal is comparatively cheap, Diesel oil 
engines have been installed in 9 or 10 power stations for 
lighting.and traction work ; they possess special advantages 
for a lighting load, being entirely free from stand-by losses, 


and economical at light loads, while the simplicity of the 
plant as a whole, the convenience in transport of fuel, 
small operating staff, and other valuable features, render it 
very suitable for such a purpose. These and other consider- 
ations led Mr. Horace Boot, consulting engineer to the 
Chichester Electric Light and Power Co., Ltd., to decide 
upon adopting Diesel engines for his central station scheme. 

Orders were placed with Messrs. Johnson & Phillips, Ltd., 
Charlton, for the complete installation of engines, dynamos, 
cables, &c., exclusive of the building. The latter, as shown in 
one of our illustrations, p. 1050, is of the simplest possible type, 
an advantage due entirely to the compactness and simplicity 
of the generating plant. It was erected to the designs of 
Mr. Boot, of red brick, with white glazed bricks for the 
facings, and a black and white terrazzo flooring. A five-ton 
crane is provided, made by Messrs. Morris & Bastert. 

The plant consists of two three-cylinder Mirrlees-Diesel 
oil engines, direct-coupled to General Electric D.c. generators, 
each capable of developing 100 Kw. at 500 volte when 
running at 250 R.P.M.; the dynamos are shunt-wound, but 
the yokes and poles are large enough to take compounding 
coils to raise the voltage to 550 for traction ‘purposes if 
required at a later date. 


The engines were designed and constructed by Messrs. . 


Mirrlees, Bickerton & Day, Ltd.,of Stockport ; they operate 
on the well-known Diesel principle, with the four-stroke 
cycle, and are controlled by specially designed knife-edge 
governors mounted on the vertical shaft that drives the cam- 
shaft. The lubricating arrangements have been designed to 
provide for continuous running. 

No “gumming up” of the piston and piston-rings takes 
place, and in consequence of this the pistons only require to 
be withdrawn for examination once every 12 or 15 months. 
The exhaust valves of all internal-combustion engines, 
however, require cleaning and grinding from time to time, 
owing to their detérioration by the passage of the hot 
exhaust gases over the valve faces; Messrs. Mirrlees, 
Bickerton & Day, Ltd., fit a specially designed split lever 
for operating the exhaust valve, and on withdrawing one 


small bolt, the half of the, lever immediately above the 


valve can be swung back, thus enabling the exhaust valve 
to be withdrawn without dismantling any of the valve 
operating gear. 

The engines are started by compressed air, which is stored 


in suitable receivers supplied with each engine. The 


operation of starting is so certain and simple that an engine 
can be started up and put on full load in two or three 


minutes. The storage receivers are re-charged by the . 


two-stage air compressor, which is directly driven from the 
crankshaft ; sufficient air for ten starts is provided for. A 
gun-metal circulating water pump, driven by spur gear from 
the engine shaft, derives its water supply from an adjoining 
canal. Each cylinder is fitted with a visible-outlet water 
pipe. About 600 gallons of water are passed through the 
jackets per hour when the engines are developing maximum 
load. A fuel storage tank, capable of holding sufficient oil 
to run both engines at full load for a week, night and day, 
is situated outside the engine house. After the oil has been 
delivered to the storage tank no further handling is required. 

A balancer set has been provided, consisting of two 25-Kw. 
shunt-wound machines coupled together on one bedplate. 

The switchboard is one ‘of Messrs. Johnson & Phillips's 
standard manufacture for controlling a three-wire D.c. net~ 
work, and consists of enamelled slate mounted on an angle- 
iron framework. It is built to control three generators (one 
for extensions), the balancer, and two feeders, and is also 
equipped with a panel to register the total output, and a 
B. of T. panel. All the instruments are of the J.& P. 
moving-coil pattern. 

The distribution is on the three-wire system, at a pressure 
of 440 volts across the outers, and the whole of the cables 
are of the J. & P. standard paper-insulated: type. The 
feeder cable running to the Cross is a ‘2 triple-concentric 
lead-covered cable drawn into a two-way Sykes conduit, and 
the pilot cable is a three-core steel tape armoured cable, 
laid direct in the ground. 

The distributors are all of the three-core type, steel tape 
armoured, and laid direct in the ground. A marker board 
is laid over. the cables to indicate their position. - 

_ The distributing network is controlled .at the Cross: by 


i 
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means of a feeder pillar, the distributors supplying North 

- Street, South Street, West Street and East Street ull entering 
the pillar and being fed through switch-fuses. 

- Concentric armoured cables are used for bouse services, 

the house service boxes and fuse boxes being of the J. & P. 

standard type. 

The supply was begun on the 8rd inst. with over 2,000 
lamps connected, and sevéral contracts for the supply of 
power have been made. To provide for extensions, space 
has been left for an additional engine and dynamo, and a 
temporary end to the engine-room has been fixed which can 
readily be removed when. further extensions are necessary. 

Mr. R. V. Weare has acted as clerk of the works during 
the construction, and has been appointed resident engineer, 
while Mr. Boot has been retained as consulting engineer to 
the company. We are indebted to Mr. Weare for the 
photographs here reproduced. 


TRAMWAY and RAILWAY NOTES. 


(Continued from page 1045.) 


Cardiff.—The Corporation is considering a scheme for 
running rail-les« cars between the city and Llandaff, and the elec- 
trical engineer (Mr. Artbur Ellis) has been asked to report upon 
the probable cost of installing the proposed service. 


Clayton-Je-Moors.—The U.D.C. has sealed a petition 
to the B. of T. supporting the revival of the Blackburn, Whalley 
and Padiham Light Railway scheme, and an extension of time for 
carrying out the work. 


Continental Notes,—ITaLy.—Plans are being prepared 
for the establishment of an electric tramway, about 17 miles long, 
from Masnago to Angera. A company is slso about to be formed 
in Spezia, with a capital of 2,300,000 lire (£92,000), for the con- 
rtruction and working of an electric tramway designed to connect 
Spezia with Upper Lunigians, terminating at Fivizzano. The 
last-mentioned company will be called the Societi Anonima 
Hlettro-Industriale della Valle del Rosario. 

The company which works the electric tramways of Spezia has 
applied to the Italian Ministry of Public Works for powers to 
duplicate the track which runs from the main line near the railway 
station to the Corso Garibaldi. 

The Terni Electric Tramways Co. has applied to the Italian 
Ministry of Public Works for powers to construct and work a 
section of electric tramway to join up the Terni-Collestatte line 
with the Penna Rossa shipbuilding yards. 

... SwrrzmRianp.—Plans are being prepared in respect of a pro- 
jected electric railway between Bonn, Siegburg and Honnef. 


Falkirk.—It is expected that work in connection with 
the extension of the electric tramways from Falkirk to Laurieston, 
14 miles, will be commenced this week. 


Glasgow.—At a meeting of the Tramways Committee 
last week an abstract of the statement of accounts for the year 
ending May 3lst was submitted and approved of, subject to audit. 
The abstract, according to a Glasgow newspaper. shows the income 
for 1908-9 4s £892,751, compared with £910,318 for 1907-8. The 
expenditure for the 12 months was £505,618, while for 1907-8 it 
was £509,894. The difference of £387,133 between the income and 
expenditure for 1908-9 was increased by £29,791 interest, thus 
’ bringing up the total balance over expenditure to £416,924, against 
£406,671. The sum of £416,924 has been allo-ated as follows:— 
Govan tramways, £5,075; Paisley tramways, £4,659; interest, £63,349 ; 
sinking fund, £71,232; income-tax, £10,445; common good, £50,000: 
depreciation, £195,798 ; balance, £16,275. At the end of the period 
1907-8 the balance was £38,930. This year, in addition to in- 
creased amounts paid to the sinking fond, income-tax and interest, 
it is proposed to raise the common-good contribution from £35,000 
to £50,000, and the. depreciation from £188,603 to £195,798. 


London.—The G.E. Railway is making considerable 
reductions in its suburban fares, in the hope of drawing back custom 
lured away by electric tramways. 

At the Surbiton U.D.C. last week the Highways Committee 


reported that it had received counsel’s opinion in regard tothe . 


appropriate remedy for the nuisance caused by the present noisy 
running of the tramcars, and recommended. that, unless the 
ruisance was abated, the clerk be instructed to apply to the 
Aitorney-General for permission to apply to the Courts for 
an injunction againstthe company. Sir Clifton Robinson had been 
informed of this recommendation. Mr. Parry said that somewhat 
similar action was being taken by neighbouring authorities, 
although Sir Clifton Robinson had told Twickenham tbat no 
otber authorities had complained. He boped the recommendation 
would go throygh. The discussion revealed a difference of opinion, 
and subsequ-ttly it was decided to send a deputation to the 
mevtiiy at Teddington called ty consider the wpeed of 
oats thtoughout tie 


The London United Tramways, Ltd , having applied to the B. of T. 
for an increase of the maximum speeds on certain portions of its 
lines, the B. of T. has sought the opinion of the authorities con- 
cerned. The Acton Council (says the Daily News), is not opposed 
to the maximum speed being increased from 10 to 16 miles outside 
the main business portion of Uxbridge Road, but considers it 
would be like issuing a death warrant to consent to an increase in 

_ the busy part of the town. Eeling T.C. disapproves of any increase. 

The Heston and Isleworth U.D.C. has instructed the surveyor to 
make observations and submit a list of ‘the tramcars which have 
lately been the cauce of many complaints on account of the noise 
they cause. The U D.C. has decided to oppose the application bv 
the company for powers to run tramcars at higher rates of speed 
over portions of the line. 


Nelson.—The T.C. on June 17th approved of the 
electricity estimates, and decided to distontinue the practice of 
psying the tramway profits to the credit of main roads. 

‘ The Tramways Committee has decided vo-adopt 4d. fares on the 
Scotland Road section, 


The electric tramway manager of this town bas been instructed 


to meet the Colne and Trawden Light Railway authorities, with a 
view to obtaining a through-running service over the respective 
lines of the company and the Corporation. 


Portsmouth.—The suggestion has been made to the 
Corporation that a system of exchanges, or 4d. fares, should be 
introduced on the tramway system. The Tramways Committee 
has been making inquiries of other Councils owning electric tram- 
ways, and it is found that there is a general consensus of opinion 
against the ticket exchanges, as they conduce to fraud, and are a 
continual source of friction between the public and the tramway 
departments. 


Tottenham.—The Metropolitan Electric Tramways has 
applied to the B. of T. for an extension of the time by two years 
for the completion of the works authorised by the Tottenham, 


' Walthamstow Light Railways Order, 1906. The District Council 


- is not opposing the proposed extension. 


U.8.A.—Two electric tramcats, travelling in opposite 
directions at high speed, came into collision on Sunday evening at 
Chesterton, Indiana, Ten persons were killed, and injuries, in 

several cases eventually fatal, were sustained by 20 others. 


Willesden.—The Metropolitan Electric Tramways has 
submitted plans in connection with the proposed joining-up of the 


_ County of Middlesex Light Railways with the L.C.C tramway 


system in Scrubbs Lane. The company is to be informed that, 
before the scheme is approved, arrangements must be made with 
the L. and N.W. Railway Co. for widening the roadway, &c. 

Reprerentatives have been appointed to attend a conference of 
the L.C.C. with reference to the proposed construction of a tramway 
from the Marble Arch to Cricklewood, 


TELEGRAPH and TELEPHONE NOTES. 


All-Red Cable.—It is stated in the Zimes that the 
Canadian Pacific Railway, in the event of the laying of an Imperial 
Atlantic cable, will grant permission to use their right of way 
from East to West for a special land wire to serve as a connection 
between it and the Pacific cable. 


Argentina.—According to the Financier the Nutional 
Zeitung is considerably disturbed about the reported agreement 
between the Western Telegraph Co. and the Argentine Govern- 
ment for the laying of a cable from the Republic to Ascension. What 
is particularly objected to is the granting of conditions which give 
a preferential position to the Western, to the exclusion of other 
cable companies. The direct cable, when Isid, will carry all the 


cable traffic from the Argentine Republic, which will not, as hereto- 


fore, pass over the Brazilian cables. 

The Western Co. require a concession for 25 years to lay all 
cables between Argentina and other countries, and the Govern- 
ment seem inclined to grant such a concession as far as Europe is 
concerned. The agreement has still to.be passed by Congress, and 
the Press attitude is that this cable policy is serions. Germany 
claims fhat the agreement would be an inltingemens of the most- 
favoured-nation treatment, and against the country’s best interests. 


London-Madrid Telephone.—It is reported in the 
Daily Express that by January 1st telephonic communication will 
be completed between London and Paris, Madrid, Barcelona and 
San Sebastian, with four lines. The distance from London to 
Madrid, vid Paris, is over 1,100 miles. 

Pacific Cable Accounts.—In his address to the Impérial 

_ Press Conference, Lord Crewe made reference to the debit balance 
on the working of the Pacific cable, pointing out at the same time 
that even if this ‘expenditure were constant, it was quite justified 


by the fact that the laying of this State-owned cable had brotight , 


about very considerable reductions in the rates which had béen 
maintained on the so-called " pioneer lines” —— to the laying 
of this cabla across the Pacific, The following fApiiras, abstracted 
from the official of the Pacific Ouble Boatd; show in 
the amotnt which each of the Govetnments wid ate partners fh 
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work have to disburse. It will be seen that, generally speaking. 
this amount is a diminishing quantity. The accounts for the 


current year are not yet published. 4 

Deficiency recoverable in the following proportions :— 
1908. 
United Kingdom ... 5/18ths = £8,580 
Canad, 5/18ths = £8,580 
New Zealand 2/18ths = £3,432 

Queensland, New South Wales and : 

Victoria, each... ie zat 2/18ths = £3,432 

Add— 

Termin- Reserve Bringing 


fund,inc. apparent 


ending Gross annuity: Working int.on deficiency 


March. earning. (50years), exp Deficiency. same, to 
Printed. z £ £ 
Aug., 1903... 19,579* 40,526 16,500+ 
July, 1904 . 79,824 17,544 54,824 52,544 88,838 
1906. 87, 77.544 50,751 40,989 35,140 16,129 
» 1906 91,814 17,544 52,964 88,694 34,138 72,832 
» 1907 .. 118,000 17,544 57,895 22,489 83.516 55,955 
» 1908 .. 109,687 17,544 62,978 885. $2,523 y 


* Cabje opened for traffic December 8th, 1902, about three months’ return _ 


only. 
+ Including purchase of Stock Cable = £11,209 15s. 


Thus we see that, taking this “ deficiency” figure, which includes 
working expenses, and the 50 years terminable annuity, amounting 
to £77,544 per annum, but which excludes an additional reserve 
fund, with interest thereon, amounting so far to about £33,000 per 
annum, we find that for last year Great Britain’s proportion of 
guarantee cost her the sum of £8,580 on the Pacific Cable 
account. It is worth noting that while on telegrams reaching 
Great Britain from Australia the Post Office here charges no 
“terminal tax ” whatever, but only the equivalent of the ordinary 
inland rate of one halfpenny per word, the amount charged by the 
Commonwealth as “terminal tax” is fivepence on every word 
reaching Australia from Great Britain, while the inland rate for 
telegrams throughout Australia is only one penny per word. 


Telegraphic Interruptions:— 


Jamaica-Colon ... tes May 6, 1909 
Dakar-Conakry pa May 13, 1909 
Tangier-Cadiz ... ass May 19,1909 
Cayenne-Salinas She .. June 7, 1909 


Paramaribo-Cayenne ... e June 8, 1909 
Rome-Constantinople... “36 ... June 14, 1909 
Trinidad-Demerara ... Jane 19, 1909 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Acton.—July 12th. Lead-covered paper-insulated cables 
for the U.D.C. See “ Official Notices” June 18th. 


Australia. — Metzourne.— July 14th. One direct- 
current steam-driven generating set of 1,000, 1,250 or 1,500 xw., for 
the Council. See “ Official Notices” May 14th. $ 

MeELBouRNE.—August 4th. Overhead travelling crane, for the 
Electricity Supply Committee. See “ Official Notices ” June 4th. 

MELBOURNE.—August 4th. Overhead travelling crane for the 
Council. See “ Official Notices” June 11th, 

Me.pourne.—July 7th. 18 transformers for the City Council. 
See “ Official Notices ” June 18th. 

Me.Bourne.—July 7th. 80 a.c. flame arc lamps for the Council, 
See “ Official Notices ” to-day. 


Austria.—Vienna,—Jone 30th. Tenders are required 
for the annual supply of telegraph material forall the main stations 
on the Austrian State Railways. Particulars may be obtained from 
the Director, at Vienna. 


Barnstaple.—Installation of electric lighting at the 
Union. Workhouse. Clerk, W. H. Toller, Boutport Street; Master, 
F, W. Watts, Alexandra Road. 


Bedford.—June 26th. One 30 ft. x 8 ft. Lancashire 
boiler, with pipe work ard superheater, for the Corporation. See 
“ Official Notices” June 11th. 


Belfast.—Feeder panels for lighting switchboard in the 
a electricity supply works. See “Official Notices” 
une 


Belgium.—June 30th. The Société Nationale des 
Chemins de Fer Vicinaux,.of Brussels (14 Rue de la Science) is 
inviting tenders for the contract for the overhead electrical equip- 
ment and the electrical connections to the rails in connection with 
the Scheut-Dilbeek section of the Brussels-Schepdael-Ninove local 
electric railway, 

July 14th. The Société Nationale de Chemins de Fer Vicinaux 


requires tenders for the plant and complete equipment of a stib- 
statin. for triustorming otirtetit into direct ourretit for 


and house destructor 


electric traction on the line from Spa to Verviers. Particulars 
— obtainable at the office of the company, 14, Rue de la Science, 
r 10d. ‘ 


Birmiogham.—June 30th. Engineering stores and 
electrical accessories for the electricity supply department. 


Bristol.—June 28th. Cables and fittings, &c., for the 
electric lighting at Portishead Dock for the Docks Committee of 
the Council. Specification (deposit £3) from Mr. W. W. Squire, 
engineer, Cumberland Road, Bristol. 


Burslem.—June 29th. One 600-Kw. steam dynamo 
or. turbo-generator; condensing plant, water-tube beiler, and 
switchgear, for the Corporation. See ‘‘ Official Notices” June 11th. 


Exminster.—June 30th. Electrical appliances for a 
year for the Devon County Lunatic Asylum. H. E, Morgan, Clerk. 


Gillingham.— June 28th. Coal for the Council’s 
Electricity Department. See “ Official Notices” June 11th. 


Gravesend.—July 3rd. Automatic stoker for the Elec- 
tricity Committee. See ‘ Official Notices” June 11th. 


Hornsey.—Electric light installation for the North 
Harringay Schools, forthe B.C. A reference to this matter appears 
in our “ Business Notes” to-day. 


Italy.—Venice.—July 10th. The Director-General of 
the Arsenal of Marine requires tenders for two lots of electric lamps 
and carriers estimated at £1,032. A deposit of 10 per cent. is 
required, 


London,—St. Pancras.—July 10th. Arc lamp carbons 


for the B.C. See “ Official Notices” April 30th. 
GRepnwicH.—July 8th. Equipment of electric lifts at Vanbrugh 
Hill Infirmary, for the B.G. Samuel Saw, Olerk, Woolwich Road, 
Greenwich. 
LmwisHam.—June 29th. Telephone installation at the workhouse 
bet Bong for the B.G. Union Offices, 394, High Street, 
wisham., 


2nd. Norwegian State 
Railways. 28,800 pairs of carbon points of various dimensions. 
Tenders marked ‘“‘ Anbud paa Kulspidser,” to Styrelsens Expedi- 
tions Kontor. Copies of conditions and specification may be seen 
at the Commercial Intelligence Branch of the Board of Trade, 73, 
Basinghall Street, Londgn, E.C. In all Norwegian Government 
contracts preference of from 10 to 15 per cent. (apart from Customs 


duties) is given to Norwegian manufacturers, and it is obligatory © 


that a resident agent (not necessarily a Norwegian firm) should act 
for tenderers not residing in Norway. 


Pontypridd.—July 12th. Condensing plant, circulating 
pump, air pumps, pipe work, &c., for the U.D.C. electricity 
department. See “ Official Notices” to-day. 


Rotherham.—June 28th and July 13th. Cable and 
Pues the Electricity Department. See two “ Official Notices” 
une 


Spain.—Oxor (Province or GzRoNA).—The municipal 
authorities have recently invited tenders for the concession for the 
electric lighting of the town during a period of 12 years. 


Stevenage.—The U.D.C. is prepared to receive appli- 
cations from companies or persons willing to carry out its 
provisional order. See ‘‘ Official Notices” June 11th, 


Swansea.—July 7th and 14th. Arc lamps, resistances, 
choking coils, &c.; cables; arc lamp pillars, brackets and gear; 
atc lamp feeder pillars, joint boxes, &c., for the Corporation 
Electricity Department. See “‘ Official Notices” to-day. 

July 1st. Electric light wiring, fittings, &2., for the new 
Technical College buildings, for the T.C. (deposit £2 2s.); borough 
electrical engineer. 


Wallasey.—July 12th. Battery, reversible booster and 
switchboard for the U D.C. See “Official Notices ” to-day. 


Whitehaven.—July 20th. Lighting the Harbour 
Quays for five years, by electricity, gas, or other means, for the 
Harbour Commissioners. See “ Official Notices” June 11th. 


Worksop.—June 29th. Underground cables for the 
U.D.C. See “ Official Notices” June 18th. 


CLOSED. 
Atherton,—The Electricity Committee has accepted the 
tender of Messrs. Callender’s Cable Co. for 740 yds. of H.7. cable, 


Belfast.—Messrs. Noble’s tender for 14,000 tons, and 
Mr. John Kélly’s for 6,000 tons, of coal for the Tramways and 
Electrical Committee pare recommended for acceptance. 


Dorking,—Messrs. Heenan & Froude are supplying a 
tive Dorking 48,296, 
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_ Greenock.—The Corporation has given a contract for 
electricity meters to the Bastian Meter Co., Ltd. 


Grimsby.—The T.O. has accepted the tender of Messrs. 
Hebb & Co. for a cooling tower, at £140 ; and that of Messrs. 
McPhail & Simpson, Ltd., for superheaters, at £255. 


Colchester.—By courtesy of the Asylums Committee 
and the consulting engineers (Messrs. Hawtayne & Zeden), we are 
enabled to publish the following list of tenders for electrical work 
oad pea second County Asylum, Colchester, for the Essex County 

louncil :— 


Contracr No. 1.—Two Steam Dynamos (100 kw.), Steam Balancer (two 50-kw.), 


Motor Balancer (14 kw.), Switchboard and Travelling Crane. 


Crompton & Co. £2,751 | Phoenix Dynamo Co... £8,080 
Phoenix Dynamo Mfg. Co. .. 2,759 Crompton & Co. oe oa 8,082 
do. do. do. -- 8,084 
do. do. do. 8,086 
Crompton & Co. aA a 2,804 Union Electric Co. .. -- 8,090 
Phoenix Dynamo Mfg. Co. .. 2,809 Bruce Peebles & Oo, .. ra 8,092 
Crompton & Co. 2,824 Crompton & Co, 8,105 
B.T.-H. Co, 2,831 General Electric Co. .. 8,114 
oO. eo 2.841 Lancs. Dyn. & Motor Co. .. 3,128 
& Co. 2,848 | Morley Elect.Eng.Co. .. 8,129 
B.T.-H. Co, 2,861 | Tilley Brox .. 8,189 
Pheenix Dynamo Mfg. Co. .. 2,868 | Johnson & Phillips, Ltd. .. 8,151 
Crompton & Co. ee ae 2,866 Cox-Walkers, Ltd. .. wi 8,157 
B.T-H. Co. 2,871 Mann, Egerton & Co. 8,167 
J.P. Hall& Co... <. 3,871 Cox-Walkers, Ltd. .. -- 8,169 
Orompton & Co. wa i. 2,878 Electric Construction Co. .. 8,173 
Brush Elec. Eng. Co... Paes 2.876 General Electric Co. .. im 8,176 
Phcenix Dynamo Mfg. Co. .. 2,883 James Howden & Co... i 8,180 
Crompton & Co. te 4 2,886 W. H. Allen, Son & Co. oa 8,197 
B.T.-H. Co. re ae 2,901 Bruce Peebles & Co. .. se 8,206 
J.P. Hall & Co, ee 3 2,902 British Westinghouse Co. .. 8,225 
Brush Elec. Eng. Co... V. 2,906 Electric Construction Co. .. 8,239 
British Westinghouse Co. .. 2,909 James Howden & Co...) .. 8.250 
Co, .. 2,911 Tilley Brothers. . 8,254 
B.T.-H. Co. (recommended) .. 2,920 | British Westinghouse Co. .. 8,255 
Mawédsleys, Ltd, 2,921 Union Electric Co, .. 
Crompton & Co. 2,922 H. J. Cash & Co. 3,314 
do. 2,926 L.-R., G.-P. & T. Wks. Co. .. 8,330 
Lanc. Dynamo & Motor Co. 2,980 Blackburn, Starling & Co. .. 8,330 
B.T.-H. Co. 2.930 Charles Pullan.. 3,335 
Crompton & Co. oi Hye 2,981 British Westinghouse Co, .. 8.845 
British Westinghouse Co. .. 2,989 I,-R., G.-P. & T, Wks. Co. .. 8,360 
Crompton & Co, ie se 2,945 Blackburn, Starling & Co. .. 8,360 
do. ve ae 2,946 A. W. Penrose & Co. .. $e 8,367 
Mawdsleys, Ltd. 2,951 James Howden.. 8,367 
Crompton & Co. os 2,954 British Electric Plant Co. .. 8,871 
do. pe 2,965 | W.H. Allen, Son & Co. we 8,878 
Union ElectricCo. .. 2,966 Johnson & Phillips .. Se 8,381 . 
Crompton & Co. oe 2,974 Electric Construction Co. .. 8,396 
B.T.-H. Co, 4 2,990 | British Electric Plant Co. .. 8,401 
J. P. Hall & Co. 2,998 | Morris-Hawkins, Ltd. i, “5a 
Union Electric Co. 2,996 | James Howden &Co... oo: yee 
B.T,-H. Co. 8,000 | W.J.Fryer&Co. .. 8,455 
Bruce Peebles & Co. .. 8,008 | J.H. Holmes & Co. .. 8,458 
British Westinghouse Co, . 8,029 Tredegar & Co... ER Ree 8,461 
J. P. Hall & Co. 8,080 | I.-R.,G.-P.&T. Wks.Co. .. 8,470 
Mawdsleys, Ltd. 8,085 | British Electric Plant Co. .. 3,488 
Cox-Walkers, Ltd. .. 8,087 | Tredegar &‘Co... 8,491 
Mawdsleys, Ltd. ae aig 8,040 James Howden & Co... .- 8,494 
Mann, Egerton & Co, es 8,048 J. H, Holmes & Co. .. ey 8,548 
Crompton & Co. ae Pa 8,048 Dargue, Griffiths & Co. ee 8,554 
Lancs. Dynamo & MotorCo. 8,014 | James Howden &Co,.. -- 8,564 
General Electric Co... '.. 98,046 | J.H. Holmes &Oo, .. 8,628 
Cox-Walkers, Ltd. 8,049 | I.-R.G.-P,&T. Works Co... 8,689 
Phoenix Dyn. & Motor.Co... 8,060 | do. do. 8,675 
Crompton & Co, . 8,061 | Higgins & Griffiths .. eo 726 
do. . 8,064 | T.ScottAnderson .. .. 38,862 
B.T,-H.Co. .. 8,068 | Newtons, Ltd. .. 4,218 
Contract No. 2.—Steam, Exhaust and Drain Pipes and Valves. 
Aiton & Co. (recommended) .. £348 Mann, Egerton & Co. .. -. £400 
Babcock & Wilcox, Ltd. is 356 Brush Elec. Engineering Co. .. 409 
do. 862 Brightside Foundry Co., Ltd. 430 
Cox-Walkers, Ltd. 369 Higgins & Griffiths 435 
Blackburn, Starling &Co., Ltd. 379 Tredegar & Co. .. 
Crompton & Co. .. 883 H. J. Cash & Co... 449 
Johnson & Phillips oh 388 Tilley Bros... .. 451 
John Wilson & Co, ee "e 893 T. Scott Anderson as ae 476 
Dargue, Griffiths & Co... 395 .d. Fryer & Co, 489 
J. H. & 8. Spencer, Ltd. =A 897 


Contract No, 8.—Main Cables, Distribution’ Boards, Wiring and Lamps, 
for Main Buitdings and Detached Bloeks. : 


J.T. Mayfield & Co. .. -» £6,707 Blackburn, Starling & Co. .. £8,821 
Johnson & Phillips .. ee 7,388 W.J.Fryer&Co. .. ae 8,440 
Tilley Bros. .. 7,606 Charles Pullan .. 8,511 
W.J.Furse&Co. .. 7,658 Higgins & Griffiths .. 8,524 
Pinching & Walton .. “Ss 7,807 T. scott Anderson “3 8,588 
Lund Bros. & Co 816 John Hunter & Co. .. Se 8,615 


Foote & Milne .. 8,624 
Tamplin & Makovski.. 8,894 
Tredegar & Co. .. 
Western Electric Co. ve 9,521 
Feigate & Store 

Weils, Rayner & Co. .. «» 13,696 


H. J. Cash & Co. (recommended 7,914 
Brush Elec. Eng. Co... os’ > Ss 
Cox-Walkers, Ltd. .. ‘ip 7 


Dargue, 
A. V, Gifkins & Co. .. os 8,159 
‘Mann, Egerton & Co. 8,258 


Contract No. 4.—Motors and Switchgear. 


Union Electric Co. .. -- £266 Blectromotors, Ltd. 

Wells, Rayner & Co. .. ee Q77 Brush Elec. Eng. Co. .. 
Union Electric Co. .. 281 C, C. Pudney 
Morley Electrical Eng. Co. .. 292 Brush Elec. Eng. Co. .. end 
Mawdsleys, Ltd... Cox-Walkers, Ltd. 
Phoenix Dynamo Mfg.Co. .. 298 I.-R., G.-P. & T. Works Co. 
Mann, Egerton &Co. .. 298 General Electric Co. 
Mawdeleys, Ltd. (recommended 806 Johnson & Phillips 
Morley Klectrical Eng. Co. .. 807 British Westinghouse Co, 


Phoenix Dynamo Mfg.Co. .. 3821 Lund Bros. & Co. 

G. E. Taylor & Co. ow Veritys, Ltd. 

J.H.Holmes&Co. .. Dargue, Griffiths & Co. 

G. E. Taylor & Co. is oe 842 Electric Ordnance & Accessrs, 

Tredegar & Co. .. ee & 342 British Electric Piant Co. .. 

General Electric Co. .. ax 846 Morris-Hawkins, Ltd. .. ae 
Electric ConstructionOo, .. 


Brush Elec. Eng. Co. .. 2 

om Higgins & Griffiths 
Blackburn, Starling & Co. .. 
W.J. Furse & Co. es xs 
Pinching & Walton oe ve 
Electric Construction Co. .. 
Siemens Bros. Dynamo Works 
Saunders .. oe 
'T, Scott Anderson 


General Electric Co. 
Cox-Walkers, Ltd. 


1 


Contract No, 5,—Telephones, Bells, Time Recorders, Fire Alarms and Electrical 
Clocks, for Main Buildings and Detached Blocks, 


Marples, Leach & Co, £16 Mann, Egerton & Co.,. ve £2,550 
C.C. Pudney&Co. 1,828 Brush Elec. Eng. Co... 2,682 
J.T. Mayfield & Co. .. 1,840 Charles Pullan.. 2,858 
H. J. Cash & Co.(recommended) 1,851 Lund Bros. & Co. * és 2,996 
W.J.Furge&Co. .. is 1,864 Blackburn, Starling & Co. .. 8,005 
Bell TelephoneCo. ... .. 2,089 | 8. Hammond &Co. .. 4,289 
Private Telephone Co. on 2,115 Wells, Rayner & Co., main 

Higgins & Griffiths .. +s 2,311 buildings only .. oy 1,590 
Cox-Walkers, Ltd. .. ae 2,356 W. J. Fryer & Co., main 

Johnson & Phillips .. 2,451 buildings only .. 1,986 


Tenders recommended are subject to approval of details. It 
should be pointed out that the figures for contracts Nos. 3 and 5 
refer to both main and detached buildings. The contract refers 
to main buildings, the detached buildings being provided for to be 
putin hand individually at the Committee’s option. The figures 
for Nos. 1 and 4 include a large number of alternatives. 


Glasgow.—The T.C.’s sub-committee has accepted the 

following offers :— 

Steel ladders and gangways, Pinkston power station ——Mechan & Sons, Ltd. 

Glass-floor, Rutherglen sub-station.—St. Pancras Iron Works Co., Ltd. 
The offer of Bolckow, Vaughan & Co. to supply 2,000 tons of rails, 
and that of the Barrow Hzmatite Steel Co. to supply 2,000 tons of 
fishp!ates, have been accepted, also that of Messrs. B. White & Sons 
for bridge rails. 


Hornsey.—The B.C. has accepted the tender of the 
British Thomson-Houston Co., Ltd., for the supply of mercury 
meters for 12 months. 

An order for electricity meters for the Council has been given 
to the Bastian Meter Co, Ltd. 


J. & P. Contracts.—The following is a list of some 

contracts recently secured by Messrs, Johnson & Phillips, Ltd. :— 

GRAVESEND.—Electricity Committee (recommended).—Supply and erection of 
long burning magazine flame arc lamps, posts, &c. 

Exssw Vate.—The Ebbw Vale Steel Iron and Coal Co.—Supply and erection 
of a 6,600-volt three-phase overhead transmission line, 

Vicroria.—Postmaster General.—Supply of a submarine cable gear for the 

ENnAos (Throug essrs. J, G. te & Co.).—Supply of the mai itch- 

board for the Menaos B.L. & P. Co, 

Lincotn.—Waterworks Committee.—Supply and erection of telephone line, 
instruments, &c, 4 

Lyme Recis,—Lyme Regis E. L. and P. Co.—Supply and erection of an over- 
head transmission line and underground mains. 

ABERTILLERY.—U.D.C.—Supply and erection of an overhead transmission line 
and underground mains. 

LzitH.—Electricity Department.—Forty arc lamps, “ Bell” contact gears and 
Midland Coal, Coke and Iron 

STOKE-oN-TRENT.—Midland Coa e and Iron Co,-—Supply and erecti 
single and three-cored vulcanised bitumen cables for their Bitley pit. ee 

BERWICE.—Urban Electric Supply'Co.—Sixteen of their long-burning maga- 

BripGEND.— Bryndu Colliery Co.—Supply and erection of vuloanised bitumen 
surface and shaft cables, distribution boards, &c., for their Bryadu colliery. 


Liverpool.—Messrs. Rushworth & Dreaper, of Liverpool, 
have obtained the contract for installing electrical power for blow- 
ing the organ at Huyton Parish Church. 


London.—L.C.0.—For the new tramway operations 
which will be proceeded with during 1909-10 it is necessary to 
provide 250 new electric cars. The Highways Committee recom- 
mends that 200 should be built on the lines of the Council’s 
standard pattern (vestibule roof-covered, with a full complement 
of brakes), and that the remaining 50 should be of special con- 
struction, particularly designed for safe working over certain 
tramway routes where the gradients are very steep. The total 
cost of all will be £237,500. In regard to the 50 special cars, it is 
proposed to, in the first instance, ascertain the exact type of car 
which the B, of T. would be prepared to approve. With that 
object it is proposed that a specimen car should be built before 
the other 49 be proceeded with. The body will be built at the 
Council’s Leytonstone car works, the car truck, steel underframe, 
electrical equipment, and other necessary fittings, being obtained 
under existing contracts or by inviting tenders from selected 
firms, 

The following tenders were received for the 200 bodies, 


trucks, &c. :— 
Car Bodies. 
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Car Trucks. 
Price for each pair 
of tracks, including 
£5 for extra works, Total. 
urst, Nelson Co.,Ltd. .. £119 10 £28,900 
& Gibson, Ltd. os 132 15 26,550 
Heenan & Froude, Ltd. . 184 15 26,950 
W. R. Renshaw & Co., Ltd. 137 10 27,500 
Metropolitan a gamate ailway rriage an 
Wagon Co., Ltd. 150 30,000 
Brush Elec, Eng. Co., Ltd. 155 
Peckham Development Co., Westninster { +93,000 


* Price quoted in schedule of prices is £10 a pair in excess of that quoted in 
tender, 
Electrical Equipment and Assembly of Cars. 

Price per set, in- 

cluding sum for trolley 

equipment and £24 10s. 
for extra works 
and supply of 


ploughs. Total. 
British Westinghouse Electric and £318 £68,650 
Dick, Kerr & Co., Ltd a 825 65,000 
British Thomson-Houston Co.,Ltd. .. 884 66,750 


The British Westinghouse Co. will supply brakes for the 200 cars 
at £57 per set (total, £11,400), this being the price paid to the 
company for similar brakes supplied in connection with the con- 
tract of 1908 for 175 car equipments. The Committee state that 
“ Hurst, Nelson & Co., Ltd., have also offered to supply the trucks 
with steel castings of ‘foreign manufacture instead of British made 
castings as specified in the tender. If this offer were accepted 
the total cost of the 200 cars would amount to £175,950, as against 
£176,950. Having regard, however, to the small difference between 
the two amounts, and to the additional cost which would be in- 
volved in the supervision of the manufacture of the castings abroad, 
we have thought it right to recommend the acceptance of the 
tender, as submitted, which, as stated above, provides for castings 
of British make. The cost of each car under the contracts now 
proposed to be entered into will amount to £884 15s., as compared 
with £897, the cost of each car under the ‘contracts obtained in 
1908.” 

Parts of the work will be sub-let, the following being the firms 
named in this connection :— 


John Rogerson & Son, Hadfield’s Steel Foundry, Co., Ltd., 8. Osborne and 
Co., W. Shaw & Co., or the Stockton Steel Foundry Co., Shotten Bros., 
J. Crowley & Co., or the Leys Malleable Foundry Co., Cammell, Laird and 
Co., the Bessemer Steel Co., Ltd., or Brown Bayley & Co., West Bromwich 
Spring Co., Tempered Spring Co. «. or Geo. Salter & Co., E. Baylie & Son, 

Walker & Son, or Thomas Williams, Ltd., the Anti-Attrition Metal Co., 
Watlington & Co., or Brecknell, Munro & Rogers. 


The following tenders were sent in for the conversion of a 24-ton 
single-motor overhead crane at the central car repair depOt into a 
three-motor type crane :— 

Apnlebys, Ltd. 


Royce, 
Higginbottom & Mannock, Ltd. 


(recommended) £3874 
415 


For an electrically driven power hammer, for use at the same 
depot, the following tenders were received :— 


B. & S. Massey £273 
Peter Pilkington, Lid. (not. to specificatio mn) 275 
& Hickman, Ltd. oe +s 

C. W. Burton, Griffiths & Co.. 288 
Stangard Engineering Co., Ltd os oo 288 


Estimate of Chief Officer, £300. 


The tender of Messrs. J. Holroyd, Ltd., for milling cutters and 
setting jig for machining magnetic brake-shoes at the depdt, at 
£108. That of Hadfield’s Steel Foundry Co., Ltd., has been 
accepted for 3@ pairs of movable-tongue manganese points, £960. 
This firm quoted £32 per pair, against £34 quoted by Edgar Allen 
and Co. 

WanpsworktH.—The following tenders were received by the 
L.C.C. for the electric lighting and bell work atthe new secondary 
school, Putney :— 

8S. R. Love & Sons 


Pinching & Walton Me 5 (recommended) 665 
R. Bridger & Co. .. 694 
Larkins & Co., Ltd. aa ox 720 
G. Weston & Sons sie 7 
Tilley Bros.. ae oe 523 
Balehin Schulz & Co. ve 740 
R. J. Mecredy, Eaton ‘Davison, Ltd. we os 
8. Newton & Co. ee ee 750 
G. Harland, Bowden & Co. ae oo ee ee oo, Tih 
G. E, Taylor & Co. ee 
Whitehead Bros. . oe ae 848 
G. Foster-Curtis & Co. oa 
(Chief engineer’ 's estimate, £725. ) 


The tender of Grant & Blake (£142) for electric lighting work in 
connection with the enlargement of the Oliver Goldsmith School, 
Peckham, has been accepted. 


Kuwsmncton.—The B.C. has accepted a tender of Crompton and 
ss , Ltd., at £256 for lowering contact gear, for a further 50 arc 
amps. 


Manrytesons.—The B.C. has placed orders with Messrs, Cory 
and Son and Messrs. Blackmore 5 Co. for the supply of 7,500 tons 
of coal for the electricity See at 10s. 8d., 10s, 9d, and 
10s. 10d. per ton. 

Stoxm Newineron.—The B.C. has a contract with the 
British Thomson-Houston Oo,, Ltd., for mercury meters for two 
years, 


following day. 


HamMersairn. —The Electricity Committee, having completed 


‘ trials of sample carbons submitted, have found that those of 


Messrs. W. Geipel & Co., the former contractors, are the most satis- 
factory. The tenders received were as follows :— 
Sloan Electric Co. ee -- £218 , 


Veritys, Ltd. eo £271 
Johnson & Phiflips .. | W. Geipel & Co. 
H. G. Mayer & Co, alk 232 | General Blectri 
Sirius Werke Manuf. Go. 234 Siemens Bros. Dynaine Works 854 
Crompton & Co., Ltd, .. 284 | ElectricalCo. .. 606 
Ship Carbons, Ltd. .. 241 | 


Also from Cratgorne & Green for two items only. 
For exhaust steam and water pipes for electricity works exten- 
sions the tenders were as follows :— 


Aiton & Co. (recommended) .. £95 | Cadogan Ironworks, Ltd. .. £105 
J. Spencer & Co., Ltd... a 104 | Westwood & Wright .. ee 117 
J. Simpson & Co 04 | 


The tender of Gwynnes, Ltd., for an “Invincible” centrifugal 
pressure pump with motor, at £415, has been serepet by the 
Committee. 

Nelson.—The T.C. has accepted the tender of Mr. A. E. 
Abrahams, of Stratford, London, for advertising on the light railway 
cars for five years. 

Partick.—The burgh authorities have placed an order 
with the Lancashire Dynamo and Motor Co., Ltd., for one 
1,000-xw. Belliss L.D.M. set complete with condenser, cooling tower 
and the necessary pipework. 

Rawtenstall.—The contract for the electric lighting and 
power installation at the Rawtenstall Corporation car-shed has 
been let to Messrs. J. Higgin & Co., electricians, Nelson. 

Southead.—The T.C. has accepted the tender of T. 
Bolton & Sons for 740 yd. of copper trolley wire. 


Swinton and Pendlebury.—The U.D.C. has accepted 
the tender of Callender’s Cable and Construction Co., Lita for 
cables, service boxes, &c., at £122. 


FORTHCOMING EVENTS. 


Physical Soclety.—Friday, June 25th. At 5 p.m. At the Imperial College of 
Science, South Kensington. Papers on‘ Measurement of Wave-Length 
for High-Frequency Electrical Oscillations,” by Mr. A. Campbell; “An 
Electromagnetic Method of Studying the Theory of and Solving Algebraical 
Equations of any Degree,” by Mr. A. Russell; “ Exhibition of a New Fery 
Thermo- Electric sacegen 08 ea by Mr. C. V. Drysdale ; “An Instrument for 

ing the 8 of an Intense Horizontal Magnetic Wield,” by Mr. 
W. Jordan. 

Faraday Society.—Tuesday, June 29th. At8.15p.m. Atthe Library of the I.E.E. 
Papers on “Researches on the Relative Rates of Migration of Ions in 
Aqueous Solution,” by Mr. R. B. Denison ; “Apparatus for the Rapid 
Electro-analytical Separation of Metals,” by Mr. J. 8. Sand; and “The 
Conditions which Determine the Composition of Electro-deposited Alloys,” 
by Mr. 8. Field. 

Junior Institution of Engineers.—Friday, July 2nd. At 7.30 p.m. Visit to the 
engineering workshops and laboratories of the East London College, 


NOTES. 


 Inquiries.—Correspondents wish to know the names of 
makers of: ‘‘ Chicago Commutator Compound”; “ Stain for colour- 
ing electric lamps”; ‘ Lampholder with rubber cord grip.” 


The Miners’ Eight-Hours Act.—The Conference of 
the Miners’ Federation to consider the effects of the Kight-Hours’ 
Act was held at Westminster Palace Hotel on June 17th. Some 
160 delegates attended, and reports were considered in private from 
the different districts showing what negotiations had taken place 
in regard to the matter. The proceedings were continued on the 
A joint conference between miners and mine 
owners to discuss points of difference was proposed. 


Tramear-Driver. Demonstrators.—Three years ago 
the L.C.C. fixed the rate of pay for motor-driving demonstrators 


‘at not exceeding 50s. per week, but as the duties of demonstrators 


have increased with the extension of the tramway system, there 
being always a large number of men in course of training, and as 
close supervision by them is necessary in order that efficiency may be 
maintained, the Highways Committee recommends that the maxi- 
mum tate be increased to £3 per week. 


Annual Outings.—The second annual outing of the staff 
and employés of the Gillingham Corporation Electricity depart- 
ment took place on Wednesday, June 16th, the party proceeding 
from the power station in a four-horse brake via Newington, Key. 
Street and Detling to the Chiltern Hundreds, which was the 
rendezvous for the day. On arrival, an adjournment was made to 
P Heath close by for sports, After this a cold collation 
was served in a marquee in the grounds of the Chiltern Hundreds 
hoste 


Neasden Works, Metropolitan Railway, will spend their annual 
outing at Southsea on July 17th. 

Cricket.—A match took place on the North Shore 
ground, Blackpool, on the 16th inst., between elevens represen 
the Blackpool Electricity Works and the B.I, and Helsby Cables 
Oo., of Prescot. The scores read: Blackpool 70, Helsby Cable 42, 


lry. 
The employés of the electric traction maintenance department, . 
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In Lighter Mood.—There are doubtless many of our 
readers who are interested in thé art of employing the powers of 
nature to produce effects apparently supernatural, in the witnessing 
of acts done by, or seemingly done by, enchantment or sorcery, of 
performances exciting curiosity or wonder—in a word, in the incom- 
prehensible. To these we would say, go to St. George’s Hall and 
spend an evening with Messrs. Devant and Maskelyne. Mr. Devant, 
who, by the way, was an old friend of the Electro-Harmonic 


Society in its early days, givesa most extraordinary display of new — 


and original magical problems, including a series of experiments in 
mental magnetism and translucidation ;,‘‘ Dyno,” the imprisoned 
hand, plays dominoes with any three of the audience and beats 
them, and there are other remarkable illusions. Then there is Mr. 
Essman, a marvellous juggler ; Mr. Quinn, the Prince of American 
Sharpers, who demonstrates how innocent gamblers are cheated ; 
Mr. Ernest Hastings, in a refined turn of humour and music; and 
Mr. Hemsley, in his original imitations of children. This in itself 
is enough to convulse the young folks, and, for the matter of that, 
children of larger growth, with laughter. And finally, a most 
entertaining and mirthful spiritualistic sketch, ‘‘Dr. Wilmar’s 
Thought Pictures,” brings the entertainment to a close. Altogether, 
for both young and old, a most delightful evening can be spent at 


St. George’s Hall, and we hope that Messrs. Devant and Maskelyne - 


may long continue to mystify and astonish by an entertainment 
which is as unique as it is refined and charming. 


Institution and Lecture Notes.—INstTITUTION oF 
Minine meeting of the above Insti- 
tution will be held in the Lecture Theatre, North of England 
Institute of Mining and Mechanical Engineers, Newcastle-on-Tyne, 
on Saturday, June 26th, at 7 p.m., to nominate officers for that 
branch for representation on the General Committee, and to 
receive a report of the progress of the Institution to date. 

Soorety or ‘who intend competing for the 
“Status Prize” offered some months ago should remember that 
’ Wednesday, June 30th, is the last day for receiving the papers. 

INsTITUTION OF ELECTRICAL ENGINEERS.—In conjunction with 
the West of Scotland Iron and Steel Institute, the members of the 
Glargow Section held their annual excursion last week ; the party 
included Mr. W. W. Lackie, President of the Glasgow Section, 
Prof. Magnus Maclean, representatives of the Admiralty and Board 
of Trade, and Mr. James &. Sayers, secretary of the Glasgow 
Section. Leaving Glasgow by special train, the company embarked 
on the steamer Duchess of Hamilton at Gourock. The vessel pro- 
ceeded down the Firth, past Arran, and after going round Ailsa 
Craig, returned by Kilbrannan Sound and the Sound of Bute. The 
weather was delightful, and the trip was thoroughly enjoyed. 

InstITuTION OF ExrctricaL (StupEents).—We have 
received further particulars of the Students’ Tour in Germany, 
which will commence on July 9th and end on July 17th. We have 
already given a list of the works, &c., to be visited. Tne inclusive 
cost will be £8 15s. Provincial members may obtain tickets to 
London and back at single fare and a quarter. Applications should 
be sent to Mr. E. W. Moss, 20, Huddlestone Road, Tufnell Park, 
London, N., at once. 


Fire.—We are informed that on Sunday a fire occurred 
at the E.L. station at the Alexandra Docks, Newport (Mon.), and 
the building was gutted. The damage done is estimated at from 
£4,000 to £5,000. a 


Shock Fatality —On Monday last an inquest was held 
on the body of Michael Cooney, chief electrician at the Admiralty, 
wireless telegraph station, Humberstone. The evidence showed 


that on June 8th, after the transmitting room was charged, Cooney - 


suddenly entered it, and immediately received a. shock, accom- 
ee by severe burns ; tetanus set in, and Cooney died on Sunday 

t. A verdict of “ Accidental death” was returned, the staff 
being exonerated from any blame. 


OUR PERSONAL COLUMN. 


The Hiditors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
Exgorricat Ruvinw posted as to their movements, 


‘Central Station Officials.—West Ham Town Council 
on Tuesday night had before it the appointment of an electrical 
engineer in the place of Mr. A. H. Ssasroox, resigned. There 
were 36 applicants for the position, and of these the following 
were selected to appear before the Council :—Messrs. W. J. Bache, 
electrical engineer, Cheltenham; H. H. Couzens, deputy city 
electrical engineer at Bristol; Mr. G. L. Jones, resident engineer 
at West Ham. In the result Mr. Couzmens was appointed, at a 
salary of £500 a year rising to £700. The successful candidate, 
who is 35 years of age, has held his present position in Bristol 
since 1901. He was formerly generating station assistant at 
Bristol and afterwards mains.engioeer in the same town. Before 
coming to Bristol he was chief assistant at the Taunton 
Corporation electricity works. ; 

Mz. A. E. Favur has resigned the position of fourth assistant 
engineer at the Hammersmith electricity works, and the vacant 

has been advertised. The Islington B.C, has appointed Mr. 


'AVER constructional and repairs engineer to the lighting depart- : 


ment, at a salary of £3 per week, vice Mz. M. H. Apams resigned. 


Mr. Atrrep JaRnatt, testing assistant, who has been in the 
service of the Islington Council for three years, has been promoted 
to fill the vacancy caused by the resignation of Mr. J. J. Hanareavus, 
mains engineer. : 

Mz. H. A. Hows, deputy electrical engineer at Wolverhampton, 
has been appointed deputy manager and chief assistant at the 
Sheffield electricity works, at a commencing salary of £300 per 
annum, 

Mr. A. '8. Grogs, former head of the Blackburn electricity 
department, and now general manager of Cape Town tramways in 
South Africa, is home on furlough. 

At St. George’s Church, Leeds, Mr. W. E. Pooun, formerly 
resident engineer of the Hexham Electrical Supply Co., has been 
married to Miss M. J. Lee, of Hexham. The bridegroom’s father 
(Rev. W. Poole, Vicar of Stalmine, Lancs.) performed the 
ceremony. 


Tramway Officials.—Mr. J. M. Oanper has been 
presented with a silver. tea service by the staff of the Reading 
Corporation tramways department, on the occasion of his marriage. 


General.—Messrs. Ship Carbons, Ltd., have issued a 
circular to the trade stating that Mr. Pavun Weiss, their 
secretary, and Mr. Franz Tavssic, manager, have ceased to be 
in theic employ; they have provisionally appointed Mr. A. 
Pavuovits as secretary and manager of the company, and he is 
at present their sole recognised representative. 

Mr. Louis W. Surra has recently resigned the position of worke’ 
director of Messrs. W. Sisson & Oo., Gloucester, high-speed engine 
manufacturers and marine engineers, and has been appointed 
managing director of Messrs. Clarke’s Crank and Forge Co., Ltd., 
engineers and forgemasters, Lincoln. The latter firm will, under 
Mr. Smith’s guidance, continue to undertake contracts for all 
classes of cranks and general forgings, both black and finished 
machined, and anticipates shortly putting down considerable 
additions to plant. 

Mr. I. E. Wisstow has removed to 30, Broadway, West- 
minster, S.W. 

Mr. D. H. Stack has joined the firm of Messrs. Bauer & Imrie, 
chartered patent agents, as partner. 

Wp. H. D. Wiixmson’s many friends will learn with regret that 
his sister, Miss Florence Wilkinson, and cousin, Miss Emily 
Wilkinson, lost their lives in a boating accident on the Lake of 
Killarney on Wednesday last. 


Obituary.—We learn with deep regret that Mr. G. F. 
Deacon passed away suddenly in his office at Westminster, on 
Thursday last week, while engaged in discussing the details of a 
drawing with his chief assistant. At the inquest the medical 
evidence showed that death was due to heart disease. Mr. Deacon 
specialised as a water engineer, and was responsible for many 
important water supply undertakings in the United Kingdom ; but, 
prior to that, in 1865 he accompanied the Atlantic Cable. Expedi- 
tion as assistant to Lord Kelvin on the Great Hastern. Mr. Deacon 
was @ prominent member of the Institution of Civil Engineers, 
and he held the Telford, Watt and George Stephenson medals. He 
will also be remembered for the interest that he took in the engi- 
neering section of the British Association. He acted as president 
of that section on the occasion of the last Canadian meeting. 

The death has occurred at Berlin, from pneumonia, of Mr. 
Irvine LoveripGz, manager of the Western Electric Co. He was 
in his 50th year. 


CITY NOTES. . 4 


Sylverlyte Lamp Co., Ltd.—Mr. 8. F. Rumball pre- 
siding at an extraordinary general meeting, held at Winchester 
House on Monday, said that further capital being needed for 
extending the company’s operations, it was resolved to sell the 
undertaking outright to a new company, named Sylverlyte (1909), 
Ltd., with a nominal capital of £200,000 in £1 shares. The exist- 
ing company commenced operations in April, 1908, but as there 
was difficulty in securing satisfactory lenses, it was the end of the 
year before the first pair of lamps was sent out. The profits for 
the first three months of 1909 were on the average £300 per 
month. The resolution selling the undertaking was carried. 


Calcutta Electric Supply Corporation, Ltd.— 
The number of units delivered to consumers during the four weeks 
ended May 28th, 1909, was 693,479, compared with 552,698 units 
in the corresponding four weeks of 1908. 


Western Telegraph Co., Ltd.—The directors announce 
the third quarterly interim dividend of 3s. per share, free of 
income-tax, for the year ending 30th inst., being at the rate of 6 per 
cent. per annum. 

National Electric Supply Co., Ltd.—The directors 
have declared aninterim dividend of 3s, per share, less income-tax, 
on the ordinary shares for the past half-year, 

Provincial Tramways Co., Ltd.—An interim dividend 
of 3s. per share is to be paid on account of the profit in the 
financial 'year ending September 30th, 1909. 


Eastern Extension, Xc., Telegraph Co., Ltd.—The 


directors have declared an interim dividend for the quarter to 


March 31st of 2s. 6d. per share. 
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R. Waygood & Co., Ltd. 


Mz. H. O. Wanxue, presiding at the ninth annual meeting held 
afew days ago, said that the past year had been one of severe 
depression, and they necessarily felt the effects, but by watching 
expenses and continuing their efforts to obtain new work, they 
had substantially maintained their margin of profit, enabling 
them to recommend the same dividend as last year. They had 
again carried out a number of lift contracts for modern pas- 
senger-carrying vessels, some of them being repeat orders from 
the principal shipping companies, as well as for Government 
Departments and many eminent private persons. They had 
sent a patent automatic electric lift to the Presideat of the Brazils, 
were supplying a passenger lift for the Turkish Houses of 
Parliament in Constantinople, and had also supplied, at short 
notice, an electric lift for His Majesty’s use inthe Leeds Town 
Hail, while one was to be fitted to the Council House at 
Birmingham under similar conditions. Competition was steadily 
increasing in severity, and they had to introduce new machinery 
from time to time and to carry on experimental work, to reduce 
cost of production and keep in the forefront of the trade. They 
had acquired valuable patents applicable to both electric and 
hydraulic cranes. The profit on trading was £60,775, plus 
£3,934 dividends on investments. Management expenses were 
£38,250, and depreciation, £2,873, leaving a balance of 
£23,586, as against £23,448 last year. The two dividends 
on the ordinary shares were at the rate of 6 per cent. 
for the year, and £3,159 was carried forward to next year. 
The return on investments and loans showed some falling off, owing 
to the effect of trade depression on all securities and investments. 
They had no doubt that, with improved trade conditions, there 
would be a general recovery. It would have been possible to pay 
a larger dividend out of the available profits, but it was better 
policy to retain the money in the business, enabling them to buy in 
the best market and keep a reserve for the future, 
The report was adopted. 


Marconi’s Wireless Telegraph Co., Ltd. 


Tux report for the period ended December 31st, 1908, as printed 
in the Financial Times, states that at tne last general meeting 
sanction was given to the increase of the capital by the creation of 
250,000 7 per cent. preference shares of £1 each. ‘Che public issue 
was duly made, and 125,080 preference shares were subscribed for. 
Although this amount was short of the sum necessary to carry out 
the entire programme outlined in the prospectus, it was, neverthe- 
less, sufficient to meet the company’s current engagements and to 
provide for the expenditure required to complete the trans-Atlantic 
stations at Clifden and Glace Bay, and, in addition, allowed the 
carrying out of a scheme of reorganisation of the works. The works 
have now been placed on a thoroughly profitable working basis. 
The close attention of the directors has been. given to the comple- 
tion of the trans-Atlantic stations at Clifden (Ireland) and Glace 
Bay (Canada), which has occupied a large portion of Mr. Marconi’s 
time, and, although there have been serious delays in the delivery 
of important sections of the electrical plant, it is now a matter 
of great satisfaction to the directors to be able to state that the 
Clifden station is actually complete and fully able to carry out the 
transmission and reception of trans-Atlantic messages to the extent 
stated in the prospectus issued on May 29th, 1908. The accounts 
cover a period of 15 months. The directors thought it advisable 
to make the company’s annual report and accounts synchronise 
with the calendar year; hence the delay in publishing the 
report. The directors regret that at present they are not able 
to declare a dividend. They feel, notwithstanding this, that the 
prospects and position of the company are now highly satisfactory 
and promising, and they confidently anticipate that the dividend- 
paying period will speedily be entered upon. The remunerative 
business is extending in every direction. Economies have been 
effected wherever such have been found possible. Expenses have 
been cut down in all directions, and the field of profitable opera- 
tion is steadily and persistently extending throughout the world. 
The fears which they at one time entertained that the ratification of 
the Berlin Convention by His Majesty’s Government would be 
detrimental to the maritime business of the Associated Marconi 
Companies have so far not been realised, and, indged, a consider- 
able addition has been made to the number of ships fitted and 


_ working the Marconi system. The directors call attention to the 


utility of wireless telegraphy in the case of ships in distress, which 
has never been more strikingly demonstrated than in the accident 
which resulted in the loss of the White Star liner Republic on 
January 23rd last. ‘Still more recently the wreck of the Slavonia, 
has afforded another opportunity for demonstrating the gratifying 
extent to which the Marconi system may be utilised in the saving 
of human life. In December, 1908, Mr. Samuel Geoghegan, of 
The Grove, Killiney, County Dublin, was elected to a seat on the 
board, and in January last Mr. Albert L. Ochs resigned his 


rship. 


Stock Exchange Notices. — The Committee have 
appointed a special settling day as under:—Wednesday, June 30th, 
Victoria Falls and Transvaal Power Co., Ltd.—Further issue of 
900,000 6 per cent. cumulative preference shares of £1 each, fully 
and partly paid, Nos. 808,001 to 1,708,000, and have ordered same to 
be quoted in the Official List. Application hasalso been made to the 
Committee to allow the following to be quoted in the Official List: 
Rio de Janeiro Tramway, Light and Power Co., Ltd.—Further 
issue of £200,000 5 per cent. 50-year mortgage bonds of £100 each, 
Nos. B12,001 to 14,000. 


J. G. White & Co., Ltd, 


In their annual report to February 28th, 1909, the directors say 
that the results of the business have again been satisfactory, with a 
net profit on the year’s trading of £39,977, an increase on the profits 
of the- preceding period. As usual, profit has only been taken on 
work actually completed at the date of the balance-sheet. The 
depression of trade in the last two years has reduced the amount of 
construction business obtainable, but the company is carrying out 
important works in Brasil, Argentina and other localities abroad. 
Negotiations now in progress should lead to additional business 
within the next few months. The directors feel that, in view of 
the generally adverse business conditions, the results shown are 
satisfactory, and they believe that the prospects for the current 
and future years are encouraging. Investments are shown in the 
balance-sheet at what, in the directors’ opinion, is a conservative 
valuation. The return of interest and dividends on investments 
during the year was equal to 59 per cent. on the amount of the 
valuation. The balance to the credit of profit and loss, after 
bringing in £16,249 from the previous account, deducting the 
interim dividend paid on the preferred shares at January 1st, 
1909, and making provision for percentages due to directors and 
staff, is £46,960. This sum the directors recommend should be 
dealt with in the following manner :— 


Dividend, free of tax, at the rate of 6 per cent. per annum on the cumu- 
lative preferred shares for the half-year to February 28th, 1909 .. £4,500 
Dividend, free of tax, at the rate of 6 per cent, per annum on the 
ordinary shares for the year to February 28th, I: $e ue “ 
An additional 2 per cent. on the preferred and ordinary share capital 
(making a total of 8 per cent. on all shares forthe year) .. a 4,000 
To reserve (making a total reserve of £100,000) .. oa ae -- 20,000 
Carried forward to nextyear .. ve es os 15,460 


£46,960 


Indian Electric Supply and Traction Co., Ltd.— 
The report for the year ended December 31st, 1908, states that the 
year’s working in Cawnpore has resulted in a loss of £9, and to 
this has to be added final interest on Construction debentures, 
£7,500 ; London expenditure, £2,127 ; and interest on loans, £912 ; 
making a total deficiency for the year of £10,549. With the 
balance of £6,681 brought forward, the total amount at debit of 
profit and loss account is £17,231. During the first three months of 
the year (says the Financial Times abstract) there was a surplus in 
Cawnpore, from the supply side of the undertaking, of Rs. 3,060, 
comparing with a deficiency in the corresponding period last year 
of Rs. 1,105. The tramway working showsa deficiency of Rs. 5,864, 
against a deficiency last year of Rs. 8,772. The position, therefore, 
on both sides of the undertaking has improved. On January 1st 
the company exercised the option to repay the construction 
debenture stock by the allotment at par of ordinary shares. The 
interest charge consequently ceased from that date. Mr. Scott 
Moncrieff, who was for some years chief engineer of the Calcutta 
Electric Supply Corporation, and also has a personal knowledge of 
Cawnpore, has consented to join the board. In order to pay off 
the creditors and to provide further working capital, it will be 
necessary to raise fresh capital, and a scheme is being prepared, 
which will be submitted in due course. A reorganisation of the com- 
pany’s capital will at the same time be necessary, if the business is 
to be carried to a successful issue, é 


Mexborough and Rawmarsh Constraction Syndi- 
cate, Ltd.—The directors’ report states (according to the Financier) 
that the net revenue account of the Mexborough and Swinton 
Tramways Co. shows a profit for the year of £1,142, to which is 
added £1,495 balance brought forward, making a total of £2,638. 
After making reserves for depreciation and writing off preliminary 
expenses and amounts off stock, furniture, fittings and plant and 
tools, amounting in all to £2,107, there remains a balance of £531, 
which is being carried forward. The traffic receipts from January 
1st to the 15th inst. show an increase of £1,446 over the receipts 
for the corresponding period of last year, and the net earnings for 
the same period substantially exceed those for the whole of 1908. 
This result is brought about by the better service now given and by 
the substantial reduction in the working costs. The lighting under- 
takings are also making satisfactory progress, a profit of £430 being 
earned, as compared with a loss of £328 for the previous year. / 


Prospectus. — Para Electric Railways and Lighting 
Co., Ltd,—On behalf of this company there has just been offered in 
London (the list closing yesterday) by the Works Construction 
Co., Ltd., £700,000 5 per cent. first debenture stock at £924 per 
cent., 14,000 6 per cent. cumulative preference shares of £5 each, at 
£4 12s, 6d. per share, and 70,000 ordinary shares of £5 each at £4 
per share. There are 344 miles of track. The system of the com- 
pany was described in the EnmcrricaL Revigw a month or two 
ago, and the annual meeting was recently held in London. It is 
stated in the prospectus that for the siz months, beginning 
December ist, 1908, the gross receipts were :—Tramways, £75,949 ; 
lighting, £34,707, = £110,656 ; and the expenses, £63,718 ; leaving 
a profit of £46,938. Reckoning on that basis, the prospectus esti- 
mates that after paying debenture interest and sinking fund and 
preference dividend, there remains for reserve and ordinary divi- 
dend, £37,676 per annum. 


Melbourne Tramway and Omnibus Co., Ltd.—A 
dividend of 44d. per share for the quarter ending June 30th, equal 


_ to 15 per cens. per annum, is payable on July 1st. 


Great Northern Telegraph Co.—The directors have 
declared an interim dividend of 5s. per share, less income-tax, for 
the past half-year. ‘ 
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MARKET QUOTATIONS. 


Wednesday, June 23rd. 


Latest Fortnight’s 
CHEMICALS, dc. Price. Inc. or Dec, 
a ,. Sulphuric .. 5/6 
Ammonia, Muriate (erystal) per ton 
ri 
a Blenchthg powder . os £5 10 
a Bisulphide of Carbon... £18 
a Borax .. oa £16 
a Copper Sulphate .. ee £19 10 
a Lead, Nitrate ab £25 10 
» Peroxide .. as £32 
= Methylated Spirit . per gal, 2/6 
a Potassium, Bichromate, in easks per Ib. 84d. + 
a Potash, Caustic (75/80 perton £20 
» Chlorate .. per lb. 
a Sulphate of Magnesia per ton £4 10 oe 
a Sulphur, Sublimed Flowers oe te £6 10 3 
a £5 
a Soda, 70 %) £10 15 
» ‘Chlora per lb. 38d. 
+. perton £3 5 
Sodium Bichromate, casks. per lb. 
a » Cyanide (basis 10@%) . Td. 
METALS, &c. 
Ingots, in ton per ton £70 
Wire, in ton lo ca yy £112 
Sheet, in ton £120 
Babbitt's metalingots . £50 to £135 
c Brass (rolled metal 2“ to 12" basis) per lb, 7d. 2d. inc. 
c Tube (brazed) &d. dec. 
» (solid drawn) qd. d. dec, 
» Wire, basis .. 6gd. 4d. dec. 
4 Copper Tubes (brazed) .. ae EY d. 1d. dec. 
c » (solid drawn. 1d. dec. 
g » Bars (best areoted) per ton £73 £2 dec. 
g » Sheet £73 £2 dec. 
£73 £2 dec 
Gleérolytic) Bars £60 £2 10 dec. 
ets .. £77 5 £2 10 dec. 
e Bod ee ” £°5 5 £2 10 dec. 
e H.C. Wire. per lb. &d. dec. 
f Phonite Rod rat 3/3 pe 
n German Silver Wire 1/6 
A Gutta-percha, fine. . 5/6 to 6/6 
India-rubber, Para fine .. 6/3 84d. inc. 
i Iron Pig a warrants) .. per ton 48/3 9d. dec. 
,, Wire, galv. No. 8, P.O. #14 
g Lead, English Ingot £13 16 to £1310| 2/6 dec. 
m Manganin Wire No. 28 . per 8/- 
g Mercury - ‘per bot. £8 5 2/6 dec. 
d Mica (i original cases) small |; per Ib. 6d. to 1s. he 
» medium 2/6 to 4/- 
d MRO 4/6 to 8/6 
Pp Phosphor Bronze, plain castings be: 1/- to 1/1 
4 » rolled bars & rods é 1/14 to 1/3 vi 
» rolled sheet 1/2% to 1/6 
4 Platinum ”.. +. peroz. 91/6 variable, 
e Silicium Bronze Wire per Ib. 93d. i. 
r Steel Magnet, in bars .. perton £55 
Tin, Block (English) £181 to £182 £1 dec. 
» Wire, Nos.1tol6 .. ee per Ib. 
White Anti-friction Metals :— 
“White Ant” brand per ton £35 to £60 ee 
k Zinc, 8h’t (Vielle Montagne bnd. ) P £25 10 ac 


Quotations supplied by— 


G. Boor & Co. 4 Haward Till & Co. 
4S The British Aluminium Co., Ltd. i Bolling & Lowe. 
c Thos. Bolton & Sons, Ltd. & Morris Ashby, Ltd. 
dF: Wiggins & Sons. i Richard Johnson & Nephew, Ltd, 
e Frederick Smith & Co. am W.T. Glover & Co., Ltd. 
f India-Rubber, Gutta-Percha and a P. Ormiston & Sons. 

bh Works Co., o Johnson, Matthey & Co., Ltd, 
\g James & are, p The Phosphor Bronze Co., Ltd. 
rW. F, Dennis & Co, 


South Metropolitan Electric Tramways and 
Lighting Co., Ltd.—The report for the year ended December, 
1908, states that £5,104 has been expended during the year on 
capital account, the total'£490,407. The total revenue on 
profit and loss account for the year was £52,240. After deducting 
all expenses chargeable to revenue, including repairs and main- 
tenance, interest upon the debenture stock, and providing for pay- 
ments to local authorities under agreements, which together 
amount to £44,462, there remains a surplus of £7,777, making, with 
£430 brought forward, £8,207. The dividend on the 6 per cent. 
preference shares for the half-year ended June 30th, 1908, paid on 
August 1st last, absorbed £4,903, and the directors recommend that 
£3,000 be placed to depreciation and reserve fund, leaving £303 
to be carried forward. The directors regret that ‘the profits for 
the past year do not admit of the payment of the full dividend on 
the. preference shares. 


Belgium.—The balance-sheet of the Société d’Elec- 
tricité du Bassin de Charleroi for the last financial year shows a 
profit of £6,866. A dividend of 25 fr. pur share is being declared, 
as compared with only 22 fr, for the pret:eding 12 months, 


STOCKS AND SHARES. 


Tuesday Afcernoon, 


Wir a very fair amount of business doing in the Stock Exchange, 
it must be acknowledged that the activity is “spotty,” unevenly 
spread, spasmodic. Mining markets manage to monopolise most of 
is: investment departments are dullish, taking them all through. 
Violent fluctuations in the prices of the Canadian-Mexican issues 
constitute the outstanding feature amongst electrical sections, 

The Home Railway group is tolerably steady, and the attitude 
of the market may be called expectant. Were any accession of 
public business to be turned in their direction, Home Rails would 
certainly respond briskly, but outside interest takes no count of 


Home Rails, so prices stagnate, with occasional flashes of activity . 


to emphasise the darkness of the ordinary state of affairs, 

Metropolitan Consolidated has eased off a little, but Districts 
improved upon their substantial advance, the weekly traffics being 
decidedly good. City and South London is down 4, Central London 
Ordinary and Deferred each fell 1; the failure of the Shepherd’s 
Bush Exhibition to attract the crowds of last year, is one of the 
reasons for the weakness of Central Londons. East London 
Ordinary dwindled to 4, and no change has taken place in the 
company’s trio of Debenture stocks. On the other hand, Great 
Northern and City Preferred “A ” shares soared to 17s. 6d. 

London United Tramways Preference are flat at 24, and the 
Debenture stock shows a point fall. Otherwise the Tramways 
market is unusually inanimate except as regards the stocks and 
shares connected with the Mexican division. 

Mexico Tramways fell 10 points and Rio Trams 8. Mexican 
Light and Power Common lost 2, and the Preference 3. Small 
rallies occurred later. Sao Paulo Trams at 1514 are 4 down, and 
other movements are on a smaller scale. 

The reasons given in the Stock Exchange for this slump are 
various, but at the back of them all lies the patent fact that the 
buying account that had been built up was far from strong, and 
therefore, when the bulls were quietly advised to take up their 
shares, a stampede to sell ensued. The market has been pre- 
disposed to weakness for some little time past, and it is said that 
Continental holders have flung shares’ on the market at a moment 
peculiarly inopportune, after the very partial success of the Rio 
Tramways new Issue, and the bursting of the dam on the Mexican 
Co.'s property. Shrewd operators profess that they are by no 
means astonished at this crack in prices, and assert, furthermore, 
that there will be a sharp recovery when the weaker holders are 
well shaken out. But manifestly these are not the securities for 
“ every body’s money.” 

The Para Electric Railways and Lighting Company has been 
offering for sale £700,000 5 per cent. Debenture stock at 924, 14,000 
6 per cent. cumulative Preference shares of £5 at 48, and 70,000 
Ordinary shares of £5 at 4. Figures are provided—as reported by 
the company’s managers and officers—for the first six months of the 
present financial year, which began on December Ist last. On the 
statistics quoted, the interest on the Debenture stock seems to be 
well covered. 

- Amongst Telegraph issues, the chief feature of interest lies in the 
way that prior-charge stocks have advanced, the movement taking 
similar securities of the telephone companies in its train. Rises 
of 4 or1 are noticeable in about half a score of stocks, while the 
Ordinary issues have varied little or not at all, American Tele- 
phone and Telegraph reacted 14, and Anglo-Americans are erratic, 
the Deferred showing a small recovery, though the. Ordinary and 
Preferred are lower. Eastern Extension shares gained 3 of their 
recent relapse on the Imperial Press Conference proceedings. 
Great Northern Telegraphs are unaffected by the declaration of an 


interim dividend of 5s. a share. Globe Telegraph and Trust Pre-.: 


ference hardened in sympathy with the better tone in other 
Telegraphs., 

Marconi’s slipped back to 12s. 6d., a fall of 3s. 9d., and National 
Telephones are not particularly good. 

With very few exceptions, the catalogue of prices in the elec 
tricity supply list is unchanged save for the Mexican movements 
already noted, and a point fall in Electrical Development of 
Ontario bonds. Newcastle-on-Tyne shares are better. 


Business in electricity s upply shares has nearly rekched a full 


stop, and there is not much doing amongst the manufacturin 
shares. Electric Construction Preference continue to harden an 
Telegraph Constructions arc 10s. better, while there are slight 
declines in Babcock Ordinary and Willans & Robinson Preference. 


American Telephone and Co—The 
Jog of $2 per share has been declared, payable 
uly 


Vol. 


bed 
1058 
Issus 
181,56. 
$68,000 
698 
8,200 
8,200 
44 
2,481 
12 
80, 
60 
43, 
9,000 
1,896. 
800 
152 
200, 
; 181, 
181, 
160, 
10, 
,000, 
894, 
72, 
86, 
9,225, 
16, 
15, 
5,000 
1,716, 
179, 
60, 
1l, 
99, 
190 
40, 
80, 
160; 
207, 
800, 
88, 
4, 
820, 
260, 
680, 
100, 
60, 
40, 
13, 
400, 
ike 
283, 
161, 
1,473, 
100, 
204; 
400, 
1,016, 
60, 
140, 
“J 
125,( 
125, 
181, 
45,! 
860, 
85, 
491; 
210,! 
1,808) 
€ 568, 
85, 


cernoon, 
xchange, 
unevenly 
most of 
through, 
an issues 
ns, 
attitude 
ession of 
ils would 
count of 


activity . 


Districts 
ics being 
| London 
epherd’s 
e of the 
London 
e in the 
d, Great 


and the 
ram ways 
ocks and 


Mexican 
Small 
wn, and 


imp are 
that the 
ng, and 
up their 
en pre- 
aid that 
moment 
the Rio 
Mexican 
by no 
ermore, 
lers are 
ties for 


as been 
3, 14,000 
i 70,000 
by 
is of the 

On the 
os to be 


s in the 
; taking 

Rises 
hile the 
in Tele- 
erratic, 
ary and 
f their 
edings. 
n of an 


st Pre-.: 


other 
ational 
e elec: 


ements 
ent of 


Vol. 64. No. 1,648, Jom 25, 1909.] 
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SHARE LIST OF ELEOTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Present 

Sone, NAMB, 
25,000 | Amazon Telegraph Co.'s Nos. 
186, do. 5 % Debs., Nos. 1 to 


700 
181,651,400] American Telephone & Tel ph, Cap. 
Do.  Oollat, Trust, 4% Bonds, 1 to 28,000 and 
, 58,001 to 78,000 


$58,000,000 
698,180 | Anglo-American Tel: ee ee 
8,200,910 | Do, do, Oo. 6% Pref. 


do. Deferred 


8,200,910 | Do, 


do. ee 
60,000 Tel., 6 % Mort. Deb. Stock Red. 


Telephone, Nos. 1 to 


44,000 ee ee ee 
2,431,850 | Commercial Cable, Sting. 600 year 4% Deb. Sk. Red. 
16,000 | Cuba Telegraph .. ee oe oe 

egra) rd, ee 

Do. ~ 10 Oum, Pret, 


80, Do. do. 
60,7103} Direct United States Cable 


43,5001] Direct W. India Cable, 44 Reg. Deb., 140 1,300, R. 


4,000,000 | Eastern Telegraph, Ord. 


9,000,000 Do. Pref. Stock. . 
1,896,706 \. 4% Mort. Deb. 
t Eastern Extension, Australasia, and China 
152,400 4 


East, & 8, Afric, Tel., 4% Mt, Db. (Mauritius } 
200,002 Sub.) 1 to 8,000 


181,127 | Globe Telegraph -_ Trust 
150,000 | Great Northern Telegraph, o 


Do. 0. 
894,190 | Marconi’s Wireless Telegraph .. 


72,680 | Monte Video Telephone Co, Lia. Ord, 


86,492 Do. do. Oo, 6% Pret, 
9,225,000 | National Telephone, Pref. Stock oo 
8,725,000 Do. Def. Stock ee 
16,000 Do, do. 6 Cum. 1st. Pref. .. 
15,000 Do. do. 6 % Cum. 
x Do. do. 6 % Non-cum. 8rd P, 
000, Do. do, 84 
| Orioutal Telep and El fell paid 
len! ep. 6c, 
60,000 Do. do. Pref, 


do, 6%Cum 
do. 4 Red. 
uar, 


120,000 | United River Plate Tele shone .. 
80,008 | W. Const of America, 1 to 80,000 & 


4,669 Do. do. 2nd Pref. 


um, 
80,0002 Do, do. 6% Debs., Nos, 1 to 1,800 


= 


= 


Pret... 
and Bermudss Cable, 4} % 


Nos, 1 to 1,200, Red. 
o-European Telegrap! We 
»880,400 | Mackay CompaniesCommon .. 

4% Cum. Pref. .. 


for) 
BX ae Fae 


Sax 


90400 | Pacihe Tel. 
el. 

11,689 Telephone Oc: of ig 
elephone Co, o 
8'088 | ‘Subrnarine Oables Trost 


a 


* 


jum. Pref., Nos. 1 
58,001 to 68, 

. 4% Debs., 1 to 1,500 guar. by Braz. Sub. Tel, 

207,980 | Western es Ltd., Nos. 1 to 207,980.. 
0 4% Deb, Stock 


~ oO 


ae 


ase 


Closing Closing 
Quotations tions | 
June June 22nd, 
8 oft 
1454-1463 | 144 —145 
984 1004 984 —1004 
| 
tee | 
100 —108 1004—1 
904 — 
18 
100-103, 1004-10 
100-102 401 —108 
199 
1014 1022 — 
100 —102 ‘| 100 —102 
11 103-11 
123 — — 
101 —108 101 —108 
514— 
woe | 
73 — 16 
107 — af 
1204-1294 | 119}—191 
11 10}— il 
| 
it | 
— 90 — 90 
100 —102 1003—102 
100—102 1005-1 
128 —I181 128 —181 
6. ip 7. 
1 
100-10 1004 ~108 
ed 
103 —104 1024—1044 
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ELECTRICAL RAILWAY, MANUFACTURING 


4 % Deb, Stock 
000. . 


,000 | Babcock & Wilcox, 


986 | _ Do. do, % 
100,000 | British Insulated and He! Py Cables 
Do. do, 6 um. 


British Thomson-Houston 
Westinghouse 6 % 


Do a 4% Mort, Dab. Btook 
858 0. 
= 60,000 Do. -do, 6% Cum. Pref. ... 
140,976 cal eering, Ord., 1 to 106, 
erp. le 
Cum, Pret., Nos.1 to 20,880. 
Do. 44 Ist . Stock. 
800,000 | Do. 44% Mort. Deb, Stock 
491,299 | Cape B. Trams.,110 491,989 .. .. 
Oastner-Keliner to 450,000 
310,158 do. 44 % 1st Mort. Deb, Stock 
1,898, London wa’ Stock 
Do. 4 % Pret. Block 
568,195 Do, do. Det. do. 


1,480,000 | City and South London Railway  .. 


85,000 | Crompton & Cos, Nos, 1 86,000 


o 


Trams, 10 % and 
960,007 Do, 6 % Cum, Prefs,, 1 to 260,007 


Do. Stoo! eet 
486,100 | Auckland E. Lag 5 % 1st Mort. Deb, Stock 
6 


f, ee oe 


400 

33 

‘000 | “Do. 6% Cum. Perp. Pref. Stock .. 
000 Do. 1st Mort. Debs., 1 to 6,250 .. 
000 Do. Vancouver Power Debs., 1 
801 Trac 
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* Unless otherwise stated, all shares are fully paid 
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1059 
or | Dividends for the last week ended | Rise + 
Share. four years, | Fall — 
to 95.000 10 | Nil| Nil | Nil | Nil Nil, 
. | $100 8 8 8% 1453 5 
eo es | Stock | 84% £3 4s, 5 
Btock | 6% 993 | 99 
Btock | 4% 904 
20 | 43% | | 12] 
ed, .. | Stock | 4 % 106 
Tele | 10 |7% 193 | 113g] + 
Btock | 4% + 
lst Mori } 100 oe oe oe 
100 5% | 6 10 | 
10 6% | 6 
10 5%) 6 Se 
Btook 84% 9% | .. 
100 4%/4 102 +3 
1 1% |8 | .. 
1 6% | 6 oe 
SOCK... | 100 4%) 4 88} ee oe 
oo ee ue oe £4 
55,821 | West India and Panama Telegraph .. ee ee 10 12/6 11/8 oe ‘ os 
84,568 | Do, do. 6% Cum, lst Pref. 10 
AND INDUSTRIAL COMPANIES. 
| j | 
5 1024 —104 —104 1 104 
60,000 | British Aluminium, Ord.,1%0 40,000... .. 1 1 
60,000 Do. do, IP Cum. Pref. .. we, ee 17 2 
40,100 Do. do, “A”6% Cum. Pref. .. i. 6 4 ve 
12,897 Do, do, 4% Funding Certs. .. .. 43 43 oe 
194 | 95 —100 95 —100 os 
600 6 143 —147 143 —147 
400 5 122 —125 1244 | 1924 
800 5 109 —112 110 
988 102 —104 = 
43 68 — 72 
204,9407 prt. Debs. .. | 91 — 96 és 
14% 4 40 — 44 403 4: 
Nil} Nil| .. | 14/6 to 
| Nil| Nil} O— ee ee 
| Nil] Ni| O— va 
| 43 — 48 oe 
29 — 33 oe oe 
1a full 44% | 44% | 100 —108 1 ee 
a 15 15 ws 98 104 93) +2 
cturing - 5 5 eo ee ve q 
rence. : —106 ee 
14%/8 65 — 67 66 
4 4 4 85 — 87 
+ A period of nine months, 


1060 THE ELECTRICAL REVIEW. ‘TVol. 64. No. 1,648, Jumm 25,1909, Vol. 6 


| 


SHARE LIST OF ELECTRICAL COMPANIES,.—(Oontinued,) 


ELECTRICAL RAILWAY, MANUFACTURING. AND INDUSTRIAL COMPANTES.—(Consinued) OTE! 
Business done Rise +/ Present: 


Closing Closing 
Present Btock Dividends for the 
AMB, otations Quotations week ended or Yi 
Issue. | - last four years. 15th, | June 22nd, | June 29nd, 1909.| Fall — | per 
| 1906, | 1906, | 1907. | 1908. Highest| Lowest. 
960,000 Dick, Kerr & Co., 1 $0 260,000 1 10% 10% 110% | 14— 1 13 8 00 
805.000 Do. Cum. Pref,, 1 to 806,000 1 |6%/6 6 6%} 1 1% 23/9 416 0 
276,880 Do, . Btock 100 | 449% | 44% | 101. —104 101 —104 464 
60,000 | Dublin United , 6 % Pref.,1%0 60,000; 1 | 6 6 6 6%} 18-14 13 — 14 ee .- 459 SHUNT 
99,261 & Swan Utd., “A” shs., £8 pd. 1 261 5 34 af af ae 1500 
11,189 shares, 6 44% | 2 | 14— | 500 switch! 
817,875 4% Deb. Stock Red... ...| 100 | 4 4 4 4% | 0—% 10. — 75 5 6 8 
720 Do. 6% Deb. Stock Prov. Certs, allpd, | 100 |5%|5%/5 | 84 — 87 84 — 87 5 consid 
112,100 | Electric Constenction, 1 to £12,100 Nil | Nil | Nil | Nil Nil 
81,890 Do. 7% Cum, 7 1%| liz- 1 + 908 quite s 
25,000 General Blots Co (1900), 5 um. Pret, 5 5 a— 7 6 90 
200,000} Do, 4 Deb... | Stock |4%14%/4%/4%| 85 — 88 85 — 88 - | 4100 shunte 
78,000 | Gt. N. & City Tail. Pref, Ord. 1 to 78,000; 10 | 4 4 4% | Nil f- : +h | 618 4 
96,000 | Greenwood & Batley, 7 Pref, oo | 103 610 8 type, 
80,000 Do. do. 6 rt. Debs. ee ee 100 5 5 5 5 % 102 aA 102 —108 oe 4 16 10 te 
Henley's (W. T,), Tel Works, Ora. 15%, 15% |15 % | 118— 128 6 1 a matter 
150,000 De: do, Mort. Deb. Stock | Stock hi} 4 ag 104 —106 104 —1 459 realise 
50,000 | India-Rubber, Gutta-percha & Telegraph Works.. | 10 | |10 | 153 1 153 154 15% 611 to tak 
87,500 Liverpool way, Ord, - | 10 | NU |N Nil. — 1 Nil 
10,000 Do, Pret., ally paid 10 6 — 6 5— 6 os os 868 ibl 
600,070 | London United Trams, (1go1), 1 60,007 8 8 Nil | 2— 8 1g— 23 4 poss 
899,980 Do, 80,008 100,000 10 |8 8 8 Nil 4 4 4 81 It is 
125,000 Do. 5 % Cum. Pref., 1 125,000} 10 | 65 5 5 8h 2 11500 
1,881,000 do. 4% Ist Mort. Deb. Stock... | 100 4 4 70 — 74 69 — 78 70 of tem’ 
6,782,062 Metropolitan Consolidated... ss | 100 | 1 A? 883— 393 884— 89 —4/159 
2,640,914 Do. Sarpius % | 69 — 71 69 — 71 70 B17 6 in a Cc! 
285,000 Nil | 17 — 173 17 17h 17% | +4 Nil 
814,016 Do. do. 1 | Nil | Ni | Nil il 1 Nil 
$6,000,000 | Mexico Trams Co., Common Stoe | 144 —146 146 —i48 141 131 ig It foll 
$9,000,000 Do. ¥st Mort. 6% Gid. Bas. | |5% | 92— 98 — 953 92s | +1 558 differe 
245,500 | Potteries Hlectric Traction .. 1 |4 4 4 Ni | % a 8 13 
945,000 43 % Deb. 8: oe oe | 100 | 44% | 44 86 — 519 accor¢ 
,850 | Telegraph Construction and Maintenance .. 19 % [15 — 84 33 — 34 35 828 | +4} 519 0 
150,000 4% Deb. Bads., 1'to 1,500 Red., 1909 | 100 | 4 4 4 4 LOL — 103 101 —108 102 317 8 consta 
1,000,000 Underground Electric Railway, 5% Prior Lien .. | 1013—1024 101 —102 | ee and tl 
2,800,000 Do. do. 44% Bonds... — 91 89 — 91 894 418 It and t 
4,900,000 Do. income Bonds | 88 — 40 88 — 40 es the vc 
: Willans & Robinson, 1 000 & 80,001 to 116,666 6 Nil | Nil |10 Nil Z — 3 
Do. 6% G.P., to 6,00 & 195,001 to 141,668 | 1 | Nil’ .. |6%|6% | 62/6 | 60/7) 115 6 is pra 
404 1st Mort. Deb. Stoc 4% 4%/4 % | 1% — 80 16 — 78 500 
will b 
: ELECTRICITY SUPPLY COMPANIES. made 
becau 
15,000 | Bromley (Kent) E.L. & P., 1 to of write! 
80,275 Brompton & Kens, Elec. Lt, Sup., ord ‘1 to 20,000 6 |10% % |10 — § 9 + 1 due t 
9,725 Do. do. 7% Cum. Pret, 6 19% £19 7 8— 8} 494 
i Central Hlecteio Bu y 4 % Guar. Deb. Btock 100 ‘ ‘ 97 100 B18 anoth 
nde 4 [4% oo ee ; 
445,786 Do. do. 4% Deb. Btock d, 10 4%} 96 —99 xd | 96 — 99 xa B19 8 
49,486 | Chelsea Blectricity Supply,Ord. .. .. 5 16% 4 43 4h 591 consti 
175,000!| a Deb. Stock Red. | Stock | 44% 102105, 102 —105 
70,595 | City of of London Eleo. Lighting, Ord. 40,001—110,605 | 10 |6%|6 6 6 104— 11 104— 11 591 
40,000 6 % Cum. Pref., 1 to 40, 10 |6%/|6 6 6 123 1ig— 124 | 124 416 0 low 
400,000! De. 5% Db. Stk., Scrip. (iss. at115)allpa.| .. | 5 %| 65 5 5% | 121 — 191 —124 +4] 408 
800,000 Do, 44% Qnd. Db. Stk. s Prov. Orts., alld. 100 | 44% 44% | 44% | 101 —104 101 —104 1024 | 102} 467 pheri 
50,000 | County of Durham Electrical Power, Ord. . 6 1|4%/4 2 23—* de 8 6 B with: 
60,000 Do. do. do, 5 % Pret. 16%/65 5 5%| we in 618 4 
250,000 Do. do. do. 5% 1st Mtg. Deb, | Stock | .. | . 96 — 98 96 — 98 520 a sho 
40,000 | County of London Electric Lighting, Ord.1—40,000} 10 | 5 5%15 5 514 8B 
50,997 do. 6% Pref., 40,001—60,000| 10 |6%|6%/|6%| 6 103— 11 10g— 113 1034 | 1 shun 
400,000! Do. do. . Stock 4 106 —109 106 —109 107 1 434 al: 
400,000 Do. do. d. Deb. | Stock 43% | —103 100 --108 476 res 
80,000 | Hdmundson’s Electric ration, Ord. 5 il| Nil Nil advai 
80,000 Do, do, % om. ef. 5 Nil | Nil Nil 
480,500 Do. do. 44 % Ist Mort. Deb. Stk. | 100 | 4% 44% | 44% | 60 — 68 6C — 68 S | 78 high 
$8,150,000 | Electrical Dev.Co.of Ontario, 5% 1stMtg.Gold Bnds, | $500 88 — .90 87. — 89 —1 512 4 the 
90,000 Do. % Ist Deb. b. Block 4 98 — 101 98 —101 
15,000 | Hove, 1 to 15, ke 78 | and : 
$2,400,000 | Kaministiquia Power Co, 5% Go ld Bnds. . | | 100-101 100 —101 1003 1003 419 0 fosin 
91,000 | Kensington and Knightsbridge Hlectric Ord. 5 |10 % [10 % |10 8 18 es 5 8 6 
on ration, te 4 
000 Do. do. 6% Pret... | 5 | 6 | | 618 “bu 
874,896 do. 4% Ist Mort, Deb. Stk, Stock | 4 4 90 — 94 xd | 90 — 94 xa 4384 
Metropolitan Electric supply, 1 to 5 110%} 8 5% # # 558 
76,121 om. Pref. 1—71,106.. .. 6 4 =! 459 erro! 
: ist Mort. Deben. 4 107 —110 107 —110 4-110 
248,000i Do, Mort. Deben. Stock Redem. Stock 85 — 88 85 — 88 és 819 9 curic 
4 $6,000,000 | Mexican Electric Light Co., 6% 1st Mig. Gold Bnds; .. {6 5 6 5% | 83 — 8 844 8t —4 518 4 as u 
18,585,000 Do. Light and Power Co., Ltd.,Common .. ; $100 | 38%] 70 — 73 1 +2 414 7 
$1,500,000 | Do. do., Pref. Stk, | Stock | .. |... | 7% | 107 —109 104 —107 107, | 106 | | 6:7 8 
4 $12,000,000 Do. Ist ‘as 87 — 89 874° 86 | 518.0 
i "950,000 Midland Corporation, % let ort. Deb, { 100 95 — 98 95 — 98 41110 into 
87,500 | Newoastle-on-Tyne, 5 18 8 8 5 43— 5} 278 stri 
or etropoll ectric Power du 
126,500 { 5 % Mortgages (Red.), Nos. 1.988} 100 ge 99 101 99 101 ugs 
10,852 | Notting Hill Electric Lighting.. .. .. 1% | 7%) 125 5 12° 0 type 
20,000 | Oxford, 1 to 96.and 407%020,810 .. 7 1 6— 6 — 64 678 cont 
0,000} Do. 4%Deb.Stock .. .. 100 4 4 4%} 94—97 94 — 418 
119,694 | River Plate Elcty. Co, Ord. Nos. 1to 120,507 .. 1 | 23% | 6 8% | 1h 1 : 5 6 8 that 
100,000 | Do. do. Non Cum. Pref. Nos.1 to 100,000 1 |6%/16 6 6 14 21)- 5 44 
194,684 | Do. ..do. 6% Deb. Stk. Red. .. 100 5 6% 165 108 —107 103 —107 5 81 10 
40,000 | St, James’ and Pall Mall Electric Light, Ord. ..| 10-% |10 & [10 % 83— 9 —3 619 4 he 
20,000 Do, do, 1% Pret. ,081 to 40,080 5 ? T%17 7— 7— 7 1% 418 4 
150,0002 Do. do. % Deb. Stock Red. ..| 100 | 8 84 86 —.90 86 — 90 é 817 9 rest 
d 12,000 | Smithfield Markets Elec Bupply, © Ord. 6 il| Nil Nil ho 
90,000 | Bouth Met, Elec, Lt, & Power 1 93% | 23 : 4 8il deac 
142,968 Do. do, Prete 1 7 7 7 lys— 1 1 5 6 8 
000 Do, do. 44 % Stk, | 100 43% | 100 —108 —108 400 amy 
80,060 Urban Ont 6 6 5 5% 1 1 2 00 
60,000 Do. 6% Cum.Pref, .. 6 28 1g— 23 od | 1010 6 cont 
i 75,000 Do, do. 44% ist Mort, Db. Stk. Red. | 100 44% | 43% | 44 80 — 84 80 — 84 812 573 tact 
,000 | Victoria-Falls Power Co., Nos, 1 to 800,000 .. i 3 17/6 | 5 19,5 
Suppl be 6 (18% 10 % |10 - - vé 5 6 8 the 
: . Re- 5 43 - 6 4110 
quit 
* Unless otherwise stated, all shares are fully paid, - + Quotations on Liverpool Stock Exchange, Interim Dividend, Tath 
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TEMPERATURE ERRORS IN SHUNTED 
AMMETERS. 


By W. FENNELL, AMILEE. 


SHUNTED ammeters are now used in large numbers on 
switchboards, and shunted supply meters are also used to a 
considerable extent for large currents, and in some types for 
quite small currents. It is probably correct to say that 
shunted instruments are gradually replacing the unshunted 
type, both inside and outside the central station, and it is a 
matter of importance for engineers and manufacturers to 
realise the errors which may arise in these instruments, and 
to take the necessary steps to eliminate them as far as 
possible. 

It is obvious that serious errors may arise, due to changes 
oftemperature. On switchboards the meter is usually placed 
in a case, while the shunt is fixed quite apart from the meter, 
the great object of a shunted switchboard instrument being 
to avoid carrying heavy main cables to the meter position. 
Tt follows that the temperature of a shunt follows quite a 
different.cycle from that of the meter. The shunt tempera- 
ture will vary from atmospheric to somewhere near 180° F., 
according to load, while the meter remains. at nearly 
constant temperature, owing to the heat capacity of the case 
and the large surface exposed. In the case of a wattmeter 
the volt circuit determines the meter temperature, and this 


is practically constant. It is clear that if the shunt resist- 


ance has a low temperature coefficient the temperature error 
will be very low indeed, even if the instrument resistance is 
made up of copper, which has a high temperature coefficient, 
because it remains at a nearly constant temperature. The 
writer is not here referring to the error of the meter itself, 
due to variations in .the atmospheric temperature—this is 


- another matter—but to the error due to the unequal cycles of 


temperature of the shunt and of the meter when in the same 
toom. There is another, and perhaps a better, way of securing 
constancy ; if the shunt were made of the same material as the 
instrument circuit, say of copper, and if both were run at a 
low current density,so that their temperature remained atmos- 
pheric, we should then be able to secure a constant ratio even 
with alowinstrument resistance. For instance, on aswitchboard 
a short length of copper strip used for connections could be 
shunted by a low-resistance meter with perfectly satisfactory 
results, if the shunt contacts were bolted and soldered. The 
advantages gained would be a low. volt drop, and absence of 
high current densities. The. writer thinks that many of 
the ammeter and’ supply meter shunts now used can, by 
reason of. the high current density, be considered as fuses, 
and a short circuit has in. his experience resulted in the 
fosing of the shunt and destruction of the meter. Surely 
no ammeter or wattmeter should be capable of being 
“burnt out,” as short circuits are inevitable. 

Apart from ordinary temperature errors, there are other 
errors of a serious nature. The. writer has noted a most 
curious error in a shunted ammeter. The conditions were 
as under :— 

The shunt consisted of thin laminated metal, soldered 
into copper lugs, which were bolted at either end to copper 
strip. Theends-of the copper strip were tinned, but the 
Ings were not. The ammeter, which is of the centre zero 
type, was connected to various shunts through a multiple- 
contact switch. It was found, on-loading up the circuit, 
that the ammeter would not permanently indicate more than 
10 amperes, although it was known’ that the reading should 
be over 20 amperes. An investigation was made, with the 
result that-one of the bolted. connections was found to be 
hot and the other cool. The’ circuit was then made quite 
dead, and it was noticed that there was a reading of 10 
amperes on the other side of zero. ‘This negative reading 


continued, decreasing as time went on until, the maincon- . 


tact cooled. When the multiple-contact switch was moved off 
the defective shunt circuit the needle returned to zero, It 
‘was found, by-the-by, that the bolt. at the bad contact was 
quite tight. As the circuit was. indisputably dead, it was 
Tather strange to find these “‘spirit”’ readings. The cause 
Was the existence of junction: One cons 


tact was hot, the heat was conducted to .the junction. 
between the shunt strip and the lug, but owing to the large 
surfacé and to the length of the shunt strip, the heat .was 
not fully conducted. to the other.terminal, so- the following 
conditions existed :— 

Copper—J—resistance strip—s,—copper. J was hot and 
J, cold, with a resulting thermo-electric potential. This 
E.M.F. happened to oppose the legitimate drop of volts in the 
shunt. If the hot junction had been on the opposite Ing,’ 
the normal reading would have been increased instead of 
being diminished. 

In order to verify the conclusions arrived at, after the 
contact had been cleaned and remade a blow lamp was 
applied to one of the lugs. The results were exactly repro- 
duced ; indeed, higher false readings were easily obtained. 
It is almost certain that the cause of the refusal of the 
instrument to permanently indicate more than 10 amperes 
(although it would do so for ashort time) was that, although 
the increased current was indicated momentarily, the increased 
heat generated at the bad contact soon caused a correspond- 
ing increase in thermo-electric potential, and thus brought 
the reading down again. 

There is, of course, nothing new in the fact that thermo- 
electric potentials will- cause inaccuracies in instraments— 
this has been well known for years; but the writer: thinks 
the effect has been forgotten of late years by designers of 
instruments, judging from the lines on’ which shunted 
instruments are now turned out. It must be remembered 
that the drop of volts in shunts has been greatly reduced of 
late, and, consequently, a small thermo-E.M.F. has now more 
effect. Further, due no doubt to the cutting of prices, the 
working temperatures of shunts have been increased, and the 
size of terminal surface contact has been decreased. These 
qualities have the effect of increasing the risk of bad contacts, 
as high temperatures tend to oxidation of surfaces. 

It would appear necessary, therefore, to insist on the 
following precautions being 
should be avoided, or, if inevitable, the contact lugs should 
be far removed from the shunt strip lugs. A good design 
would be to make the bolted connection to an extension lug, 
connected to the shunt strip lug by a fair length of copper 
strip of large surface, so that local heating due to poor 
contacts would not reach the shunt strip. If terminals must 
be near the shunt strip, the contact should be a multiple one, 
depending upon several screws, tapped into the shunt. Jug. 
Where cable is connected to the lug, as in shunted. supply 
meters, the grub screws should be equal in diameter tothe 
cable socket, so that a full contact will be made, even. if the 
cable is considerably smaller than the socket. Two, grub 
screws per hole should be provided, and if possible two holes 
should be arranged, so that the cable may be split and two 
separate contacts. made. 

It may be said that these requirements cost money, but 
really it is only a matter of a shilling or two at the outside, 
and inaccuracies in meters cost much more. 

The writer has found that a bad contact may mean ina 
shunted meter 10 to 20 per cent., inaccuracy, or even the 
reversal of an instrument at certain loads, _ Assuming such 
an error to exist on a*supply~ meter due to defective cable 
connections, it will not, be repeated in the test room, and 
the consumer will be told in all good faith that the instru- 

ment is.correct. The meter will probably read correetly 
when re-fixed, because the cable -contacts will. be new, and 
the consumer will suspect. that it has been tampered with 
and that he.has been deceived. It is, no doubt, interestin 
to speculate upon the. probable. number of disputes ca 
by reason of bad-contact errors, but it’ is annoying to think 
that they are rarely brought toa satisfactory conclusion, 
because the canse is removed when the meter is taken away 


to be tested, 


Electrical Works Airships.—The Siemens- 
Schuckert Works Co., of Berlin, has embarked on the construction 
of airships; the garage for the first is about to be erected at 
Biesdorf on the. Strausberg railway, and will be capable of bei 


turned by electricity. The sitship, which is to be of the non-rigid 
type and over 393 ft, long, has already advanced to the stage of 


being rigged, and will be provided with three tars. | 


taken :—Plain bolted contacts 
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COMPARISON BETWEEN THE PARSONS 
AND IMPULSE TYPES OF TURBINE 
IN STEAM ECONOMY, 


By E, J. F. 


Ir is only quite lately that sufficient information has been 
available to make a comparison possible between the 
efficiencies obtainable from turbines of the Parsons type and 
turbines of the impulse type, although the latter type, coming 
forward after the Parsons type had been well established, has 
laid claims to superior economy than was obtainable with 
turbines of the Parsons type. 

In making a comparison between the relative results 
obtained on one test and the results obtained at another, it 
is imperative that the comparisons should be made between 
them on the basis of thermo-dynamic efficiency of the plant, 
é.e., the efficiency prevailing in each case in the direction 
of utilising the available heat in the steam. It is 
altogether too misleading to compare results on thevbasis of 
pounds of steam per hour, in view of the steam pressure, 
superheat and vacuum varying in each case. 

A test was made on November 30th and December 1st of 
last year by the Berlin and Dortmund Boiler Insurance Co. 
on a 4,000-Kw. turbine of the impulse type built by 
the Allgemeine Elektricitits Gesellschaft, of Berlin, and 
running at 1,500 R.P.M., the alternator being arranged for a 
periodicity of 50 cycles per second. The temperature of the 
steam varied on the different tests between 330° ©. and 
350° C., and the vacuum between 97°3 per cent. and 98°2 
per cent. Corrections were, however, made to a common 
temperature of 800° C. and to a vacuum of 95 per cent., 
and the results obtained under these conditions at full load 
were represented by 13:2 Ib. of steam per Kw.-hour. 
This is equivalent to a thermo-dynamic efficiency of 63°9 
per cent. 

During June, 1907, some tests were carried out on two 
2,000-kw. turbo-alternators of the Willans-Parsons type, 
built by Messrs. Willans & Robinson, Ltd., of Rugby, for 
the Municipality of Sydney, the tests being made under the 
supervision of Messrs. Preece & Oardew, consulting engineers 
to the Sydney Municipality. 

The results of these trials were published at the time, and 
under the conditions given gave a result of 15°5 lb. of steam 
per Kw.-hour. This was equivalent, however, to a thermo- 
dynamic efficiency of 68 per cent., which is considerably in 
excess of the thermo-dynamic efficiency referred to above, 
although the Willans-Parsons turbines were only of one-half 
the size. Further, subsequent turbines of the Willans- 
Parsons type have been set to work with a thermo-dynamic 
efficiency as high as 71 per cent. 

It will be remembered that some extremely low steam 
consumption figures were quoted some time ago as having 
been obtained at the Carville station in Newcastle, the 
turbines in that installation being of the Parsons type and 
rated for an output of 5,000 kw. The lowest actual steam 
consumption obtained was 18'189 lb. of steam per Kw.-hour, 
and this reduced to the thermo-dynamic basis gives an 
efficiency nearly as good ag the 68 per cent. obtained by 
Messrs. Willans & Robinson, Ltd., on the Sydney turbines. 
It is certain, therefore, that some of the extremely low 
results guaranteed by turbines on the basis of pounds of 
per KwW.-hour represent an economy which is mig- 
eading. 

_ Those who have paid considerable_attention to the ques- 
tion of reducing the comparison between different forms of 
steam turbine to the thermo-dynamic basis will be aware 
that up to now turbines of the impulse type have not 
been set to work which have sepiank the results obtained 
on a commercial scale with turbines of the Parsons type. 


The Territerials.—It is announced in the Times that 
the London Corps of Electrical Engineers, commanded by 
Col. R. E. B. Crompton, 0.B., is to have its annual training at Dover 
from July $rd to Sist. 


— 


PROCEEDINGS OF INSTITUTIONS. 


Comparisons between Steam, Gas and Oil Engines, 


Tux discussion on Mr. A. J. J. Pfeiffer’s paper (see Enzo. Rav., Jung | 


11th, p. 985) was opened by Mz. J. H. Ripmr, who said that in his 
comparison between the cost of local Diesel plants and an electrica} 
sub-station system, the author had given the cost of 10 sub-stationg 
as £175,000, a figure based on the cost of the L.C.C. Shoreditch 
sub-station, which was the most expensive in the system, the 
average cost being £4,000. He could not understand where the 
figure of ‘089d. per unit operating cost for sub-stations came from; 
the actual figures for the L.C.C. sub-stations last year were: Oil, 
&c., ‘001d. ; salaries, &c., ‘041d.; maintenance aud repairs, ‘0074, ; 
making a total of ‘049d. per unit. With regard to his estimated 
operating costs for the generating station, the author had quoted 
coal, oil, salaries and wages from his (the speaker’s) paper, but had 
taken a figure three times as large for maintenance and repairs; 


correcting for this, with a 49 percent. load factor, the author's ‘316d, _ 


should be ‘291d. per unit of output. In the speaker’s paper, the 
operating figures given were for the first half of the Greenwich 
station, but since the extensions had been in use the cost per unit 
had been reduced to ‘261d. per unit, and if this were allowed for, 
the balance would be in favour of the central station and sub-station 
scheme. Allowing for these differences, with a 33 per cent. load factor 
and oil at 60s. (not 50s.) per ton, the costs would work out at ‘634d, 
per unit for the electrical sub-station scheme, and ‘641d. per unit for 
the Diesel engine scheme. The steam figures were actual, but the 
oil figures were necessarily hypothetical. He would like to know 
how much water was required for the Diesel plants. 

Mr. W. B. Esson said that only three years ago Messrs. Sulzer 
Bros. made their first 300-H.P. Diesel engine, a three-cylinder 
motor with fly-wheels, coupled to a 75-cycle alternator, which was 
supplied to the Hong Kong Electric Supply Co., and replaced 
steam plant; several other similar engines had also been installed, 
and the monthly average oil consumption was °72 lb. per Kw.-hour, 
with average loads of 125 kw. It was true that the oil was 
practically independent of load factor, and there were no stand-by 
losses, but the whole question depended on the amount taken for 
stand-by losses in the case of the steam engine, which, he con- 
sidered, the author had greatly exaggerated. Even with its 
increased efficiency, it did not always pay to install Diesel plant; 
he (the speaker) recently considered the point in connection with 
a Calcutta installation. The ordinary oil engine weighed 87 tons 
and the Diesel engine $7 tons, but it was cheaper to use the ordinary 
engine on account of lessened cost and depreciation. As regarded 
oil cost, Messrs. Mirrlees, Bickerton & Day paid 55s. per ton 
delivered, and in London the cost was 51s. 6d., as compared with 
the author’s 48s. per ton. 

Mr. H. L. Dioxsow said that at the Leatherhead electricity 
works the generating cost with a small Diesel plant was ‘27d. per 
unit, and repairs over three years only amounted to 40s. The 
engine cylinders were only cleaned once a year, and it was possible 
to start a 120-H.P; set in 45 seconds. 

Mr. H. W. Hanpcoox gave some additional figures in regard to 
the working of the Leatherhead plant. In 1905, with steam plant, 
the coal cost was 1'044d., and works cost 1'933d. per unit; in 1907, 
when the Diesel plant was introduced, fuel cost ‘3245d. per unit 
and the works cost was 1'338d. per unit; in 1908 these costs were 
29d. and “76d. respectively. The average price of fuel delivered 
at Leatherhead was (1906) 63s., (1907) 67s., (1908) 70s. and (1909) 
66s. per ton. Oil fuel cost about 40s. per ton when the plant was 
started, but it was subject to great fluctuations. Turning to 
another station—Hindhead—in 1904, with coal and non-condensing 
engines, the fuel cost was 1°67d. per unit; with Diesel plant, in 
1906 and 1907 the fuel costs were ‘432d. and ‘356d. per unit respec- 
tively. The Diesel plant required more skilled attendance than 8 
steam plant, but repairs were practically nil; he thought gas-engine 
plant would run it close. Capital cost was a prime factor, and with 
short-term leases it might pay to use cheaper engines. 

Mr. H. M. Saymrs thought the Diesel engine had suffered by 
the lack of information about it, the high price—it cost as much a8 
a good engine and boiler—and the uncertainty of the price of oil. 
The latter might shortly be settled, as the Diesel patents would 
lapse, and then the engine would cost less and be more used. 
There were many sources of oil fuel in this country; average 
bituminous coal would give about 70 gallons per ton, leaving gas 
and coke residuals, Lignite gave good oil, about three-quarters of 
its 65 cent. of product being suitable for fuel ; peat and shale 
were possible sources of oil fuel. 

Mr. Lzonanp AnprEws said that the hypothetical curves of 
steam and gas plant efficiencies coincided with the actual results 
obtained and given in his (the speaker’s) recent paper. He con- 
sidered that the author’s fuel costs for both gas and steam plant were 
wrong ; for gas plants the average fuel cost should be nearer 128. 

r ton, and taking the example given by the author, the figures 
steam, gas and oil on this basis became respectively ‘45d., ‘3484. 
and ‘374d. per unit. He.was astonished that the author's figure of 
£23°5 per Ew. for steam plant had passed unchallenged, after the 


: criticism bestowed on his own figure of £14 per Kw. some few 


weeks earlier. 

Mz. H. 8. Russexe said that there was a field open to the 
Diesel engine in supplanting steam plant at light loads. At Birk- 
dale there were three 90-Kw. sets, one being a Diesel set; with 
steam only, fuel, oil, wages, &c., amounted to 1°131d. per unit, but 
using the oil engine for 24 hours per day and the steam plant on 
the peak, this figure became ‘615d. per unit. As regarded the 
engine, @ single pump was used by most Continental firms, but at 
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least one British firm used a plunger for each cylinder, and this 
gave more certain results and allowed of closer governing. At 
Lewes a four-cylinder engine was in use, but only two cylinders 
were used in starting up; the fuel costs were ‘24d. per unit with 


” oil at 51s. 3d. per ton. The two-stroke-cycle engine was made in 


this country some years ago, but had been abandoned ; the heating 
was the limitation in this type, and it meant reducing the speed by 
half, so that there would be no saving in cost. He thought a 
variation of ;i,th not good enough for alternators. Hagines would 
mn smokelessly down to or yy full load, and if multi- 
ple pumps were fitted there should be no smoke. The author's 
Diesel engine costs were, if anything, high, and too much 
was made of the price variation of fuel, when one considered the 
effect of strikes on coal costs. 

Mr. W. H. Boots said that in tests made some time ago on 
Diesel engines using fuel of 19,800 3.TH.v. per Ib., the fuel costs 
came out at ‘69d. and ‘449d. per unit for quarter and full load 
respectively. The fuel consumption was very regular, but the 
engine must be kept in good condition or difficulties arose. The 
steam engine would run anyhow, even uneconomically, and he was 
not sure that this was a good point of the latter. From tests made 
he bad found 44 per cent. efficiency for the 1.H.P. and 30:per cent. 
for the B.H.P. He thought there would be some economy, say, 


- $ per cent., if the exhaust were cooled. As regarded sources of oil 


fuel, hydro-carbons were found in clay as well as lignite in this 
country. As about three-tenths of the heat generated in a Diesel 
engine went into the water-jackete, it was an easy matter to calculate 
the water required for cooling purposes. 

The author, owing to the late hour, decided to communicate his 
teply to the Journal, 


We have received the following communication on the subject 
of the paper from Mr. C, Alfred Smith, B.8c., Asst. Professor of 
Engineering, East London College :— 

The discussion at the Institution of Electrical Engineers 
concerning the future of the oil engine for electric generating 
purposes showed quite conclusively that, if this form of prime 
mover is to be used for generating electricity in large cities, it will 
be adopted in sub-stations, and not in large central generating 
stations. Indeed, the most significant remark made during the 
discussion was the statement that already oil engines are being used 
in the City of London for this purpose. : 

Some readers of the ELzorricaL Ruview may remember that, 


in November and December, 1903, the writer;contributed to that. 


journal some articles in which it was suggested that a sub-station 
should be equipped with internal combustion engines instead of 
rotaries and transformers. The thesis was advanced that it was 
cheaper to transmit producer gas than electrical energy. Mr. E. 
Kilburn Scott challenged the thesis, and the writer promptly 
neq to him.* Unfortunately, Mr. Scott did not continue the 
ebate. 

In January, 1904, the writer read a paper before the Birmingham 
Local Section of the Institution of Electrical Engineers entitled 
“Energy Distribution to Sub-Stations.”{ In this paper a suggestion 
was made somewhat similar to that advanced by Mr. Pfeiffer in his 
contribution. Both of us have suggested sub-stations using 
internal combustion engines. 

One speaker in the discussion went so far as to hint that the 
oil might be distributed from some central station in pipes to these 
local sub-stations. The writer advanced the suggestion five years 
ago that producer gas should be generated at a central station, and 
that the gas should be transmitted under an initial pressure vary- 
ing according to the distance to be covered. It will be seen that 
in some respects the two schemes are very much alike, although 
there is no reason to suppose that oil can be transmitted as cheaply 
a8 producer gas. 

e outstanding objection made by all speakers when dealing 
with the problem of oil fuel for internal combustion engines was 
the fluctuating price. It is, therefore, very difficult to attempt to 
compare costs of distributing oil and gas; but it may be of interest, 
now that the subject is again under consideration, to recapitulate 
& few of the advantages of using gas engines for sub-station 
purposes. 

It will be generally admitted that producer gas of a low calorific 
value can be made (when ammonia recovery is included in the 
scheme) at a very low cost. Very cheap bituminous coal can be 
utilised. The fact that the South Staffordshire Power Gas Co. sell 
gasat 2d. per 1,000 cb. ft. is in itself sufficient evidence that this form 
of motive power will not be a very large item in the cost of run- 
ning a sub-station. If the producer plant is situated some distance 
from the city, where the land rates and taxes are cheap, then the 
total cost of making the gas used for generating one Board of 
Trade unit in the sub-station works out at something less than 
one-tenth of a penny. In other words, the writer figures that the 
total cost of manufacturing 1,000 cb. ft. of gas at the producer 
central station is rather less than ?d.—a figure to be expected from 
the consideration of the sale to the consumer of 1,000 cb. ft. for 2d. 
If producer gas is to be utilised for generating the electrical 
cons supplied to cities, this must be done by one of two 

ods :— 

(a) In a large central electrical station, from which electrical 
energy is transmitted in the usual fashion to sub-stations. 

(0) In a central station used only for gas manufacturing pur- 
poses ; the gas is transmitted to sub-stationsin the city area, 


*“Gas Pipe v. Copper: A Defence,” by the writer, ExzornicaL 
Ravmw, November, 1903. 
March 4th and 1ith, 1904, Exzornican Revizw. 


The great objection to the scheme (a) from the practical man 
would be that very large gas engines are not considered with favour 
for the parallel running of alternators. This disadvantage does 
not occur in scheme (bd), if we take a sub-station of the size 
mentioned by Mr. Pfeiffer, for each unit is comparatively small, 
and direct current will be required for a great deal of the load. 
There is no objection concerning the smell from the exhaust of gas 
engines, because these prime movers are frequently to be seen in 
cities, and seem to give BYE yer There would be no very great 
trouble concerning the high temperature of cooling water if the 
ordinary type of gas engin®) were uséd. If it were considered 
expedient to obtain a hight thermo-dynamic efficiency, there 
seems to be no reason why gas engines on the Diesel principle 
should not be considered, buf; of course, in this case the increased 
cost of the engine, and the incréased complications of water cooling, 
would be an important factor. It is not generally recognised that in 
order to transmit producer gié to a sub-station 5 miles away it is 
only necessary to use an initial ager of 14 atmospheres. The 
compressors necessary to supp y gas to sub-stations (the total 
capacity of which is reckoned at 4,000 B.u.P.) require about 
400 B.H.P.—assuming that the efficiency of the compressor is 
80 per cent.* 

To bring the two schemes into comparison, working costs have been 
estimated. The gas-producing costs are common to the two schemes, 
and are 027d. per unit, which leaves a figure of 0°215d. per unit 
additional for the electrical transmission scheme and 0°126d. per 
unit additional for the gas transmission method. 

Anyone who carefully éxamines the figures shown in recent 
papers concerning the cost of generating electricity, whether by 
steam engines, turbines or oil engines, will see that the figures 
which are to be carefully contrasted are the fuel costs, In the paper 


. Tead by Mr. Pfeiffer the cost of fuel per unit generated with a 


load factor of 25 per cent. was given as 0'305d. (page 25). The net 
cost of fuel for producer gas with ammonia recovery is about 
one-tenth of that figure. 

Whenever the question of gas transmission has been debated 
there is always advanced the bogey of leakage. During the last 
five years, however, the coal-gas engineers have seen the advantage 
of transmitting gas long distances. In Snodland, Kent, the writer 
has seen a very neat plant at work, in which considerable economy 
has been gained by centralising the manufacture of coal gas at one 
station and transmitting distances of a few miles. 

At Nuneaton high-pressure coal gas is also used. Ooke-oven gas 
is sent from Camden to Trenton, N.J., a distance of 30 miles. At 
St. Louis, U.S.A., the Laclede Gas Light Co. have gone in for a 
very high-pressure scheme of gas transmission. The auccess of the 
Paris compressed-air scheme is well known. There is little trouble 
from leaky joints if the pipes are designed and laid properly. It 
is quite a common matter to have high pressures in hydraulic pipes 
through cities—a pressure of 14 atmospheres is extremely small 
when compared to those of a high-pressure hydraulic service. 

The failure of the Birmingham compressed-air scheme is always 
cited by the prophets of disaster. use that scheme was & 
financial failure is no valid reason why all transmission schemes 
using a fluid under pressure should fail, It would be as easy to 
argue that because the now famous “stud” system of traction is 
being removed from the Mile End Road it has no right to run in 
Lincoln City—where it.is quite successful. 

Each year brings the internal combustion engine more keenly 
into competition with the steam plant, and the former must win in 
the end, because of its higher thermodynamic efficiency. While 
there is the prevailing uncertainty concerning the oil supply, 

roducer gas will offer the greatest attractions to the engineer. It 
is quite true that it would not pay to scrap existing plant. It is, 
however, of considerable advantage to examine closely each 
suggested scheme. It is not the writer’s desire to be dogmatic 
concerning the advantage of producer gas over coal and steam 
boilers, It is a question of a possible scientific development. 

The difficult thing to understand is that gas and electrical 
engineers do not effect a great compromise. Imagine the delightful 
state of affairs when they agree to some such plan as the following: 
The electrical engineer takes all of his motive power for sub-station 
prime movers from the gas mains (at, say, 2d. per 1,000 eb. ft.). The 
gas engineer supplies gas of fairly low calorific value to the city. 
It is manufactured some miles from the centre of the area supplied, 
and is piped to sub-stations. Some of it is used for electrical 
generating purposes—the remainder replaces that pernicious 
poisoner of the atmosphere, the kitchen and domestic grate. The 
gas is not used for illuminating purposes—the electrical sub- 
stations and metallic-filament lamps do that soefficiently. The gas 
engineer finds that his load is increasing rapidly, owing to the 
increased load on the electrical sub-stations, 

Thus will the city be benefited by cheap gas for domestic 
Pp 8, and cheap electricity for lighting and traction purposes. 
And it will be the city smokeless. - 


Physical Society of London. 


Ar the meeting held on May 14th, 1909, amore “A Bifilar 
Vibration Galvanometer” was read by Mz. W. Dupprexe. The 
paper describes a new type of vibration galvanometer and a series 
ot tests made upon it. Inthe instrument described the macs of 
the moving parts is reduced to a minimum, the moving coil being 
reduced to the two wires forming its two sides, similar to a bifilar 
oscillograph, but with this difference :— Whereas the bifilar oscillo- 


*In leading article the American journal Power (November, 
1904), commented favourably upon these suggestions. 
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graph is designed so as to make the damping aperiodic, the 
. Vibration galvanometer is designed so as to keep the damping as 
smell as possible. A series of tests made upon the instrament 
showed that the total range of frequency was very large, namely, 
“from about 90 to 1,900 cycles per second. The damping is very 
‘small, so that the resonance is very sharp. A series of measure- 
ments on the sensibility of the instrument showed that the 
sensibility to alternating current decreases very nearly inversely 
as the frequency for which the instrument is adjusted, whereas for 
direct current the sensibility decreases approximately inversely as 
the square of the frequency for which the instrument is adjusted, 
which is what usually takes place with direct-current galvano- 
meters. The sensibility of the galvanometer for detecting small 
alternating voltages is reduced by the back u.m.¥F. of the instru- 
ment, and the paper concludes with a determination of the 
magnitude of the back mm.r. in the instrument shown at the 
meeting. The advantages of the galvanometer are its simplicity, 
ease in tuning, wide range of frequency for which it can be tuned, 
high sensibility, negligible self-induction and comparatively small 
E.M.F, 
_ Ms. A, Camppgcr said that galvanometers of this type had been 
used ‘at the Reichsanstalt for several yéars, and had given good 
results with frequencies as high as 2,500 cycles per second. There 
was no doubt that Mr, Duddell’s pattern of the same type was 
much more sensitive than the instrument of the moving-coil type 
which he (Mr. Campbell) described in 1907. Blondel pointed out 
“in 1900 that'in an oscillograph there was no advantage in having 
more than one turn of wire, but this appeared to be only true when 
the mirror was very small. As a large mirror with plenty of light 
and good definition greatly improved the ease and accuracy of 
‘observation, he gave the preference to a moving coil of more than 
one turn, even though the single-loop instrument was highly recom- 
mended by Dr. Orlich. With a moderately large ‘mirror one could 
obtain good definition of a dark line with a scale distance of 600 cm. 
Wien’s vibration galvanometer with very small magnets ard a 
minute mirror gave 70 mm. at 1 metre distance for 1 microampere 
at 100 cycles per second and had a resistance of 200 ohms. Mr. 
Daddell’s curves were most instructive. He had verified experi- 
mentally the law which he (Mr. Campbell) had stated from 
theoretical considerations, namely, that with a given bifilar sus- 
(tuned to resonance) the sensitivity varies inversely as the 
réequency. The figures given tended to show that the shorter 
bifilars gave reduced sensitivity, With much shorter bifilars he 
had found great loss of sensitivity. Inthe moving-coil type with 
many turns the ba’k H.m.r, was considerable, and might even 


double the effective impedance of the instrument and lower the 


-yolt-sensitivity accordingly. 


Dz. J. A. FLemine said that if the galvanometer was sensitive to 
currents such as were obtained by rectifying trains of oscillations 
from condensers, it might be useful as an optical call in wireless 
telegraph stations. 

Da. Russert thought the author was the first to point out the 
importance of the back electromotive force due to the vibrating 
wires cutting the magnetic field. He showed that to a_ first 


approximation the author’s results were in agreement with those 


deduced from the differential equation ordinarily given for the 
motion of the mirror. ~ 

The AvuTHoR said that considerations of space prevented him 

from working with scale distances of 6 metres. With regard to 
Wien’s instrument it was easy to obtain high current sensibility, 
but not high voltage sensibility. He had tried Prof. Fleming’s 
suggestion, but his instrament was not sensifive enough for ordinary 
signals; with more uniform spark frequency it gave excellent 
results. In reply to Dr. Russell, he stated that the sensitivity of 
the galvanometer varied slightly with the barometric pressure. 
The frequency of ordinary supply circuits was quite constant 
enough for accurate work. In reply to Dr. Chree, he stated that 
“the mirror was always symmetrically situated on the suspension. 

A paper by Messrs. W. P. FuttEr and H. Gracz on the “ Effect 
‘of Temperature on the Hysteresis Lossin Iron in a Rotating Field” 
read by Pror. 

The rotating field was produced by means of two-phase currents. 


“An iron disk 4 cm. diam., 027 cm. thick, was supported by a 


bifilar suspension, and the torque measured by a mirror and scale 
The specimen was heated by means of. nickel 
wire heaters placed above and below it, and the temperature 
“measured by means of a thermo-junction placed close to'the disk. 
The flux in the iron was measured by the voltage’induced in a coil 
‘of eight turns of bare wire wound round it. To measure the 
voltage, the maximum value of which was of the order of ‘03 B m.s. 
volts, a special galvometer was constructed, depending for its action 
‘on the forces exerted by a rotating field on a suspended coil 
carrying alternating currents. The results of the experiment show 
that the effect of increasing the temperature of iron is to reduce 
the hysteresis loss at a given induction and to cause the maximum 
value of the loss to occur at a lower value of the induction. In one 
specimen the maximum value of the loss at 220° C. was 12,300 ergs 
per cm.* per cycle at an induction of 16,000 o.4.s. units. At 580° C. 
the maximum loss was 2,600 ergs at an induction of 10,700. The 
frequency of the.experiments was 42-cycles per‘sec. 

A paper “ On a Method of Testing Photographic Shutters,”. by 
‘Messrs. A. and T. Sure, was read by Mr, Suits. 

The authors described a simple and rapid method of testing the 
speeds and efficiencies of photographic shutters, with a maximum 
error of 0°0001 second at the highest speeds. A vibrating beam of 
light falling ‘through: a narrow slit on a moving plate serves to 
measure the time. ‘This beam is obtained by reflecting the light of 


“a Nernst lamp*from the mirror (area 50 sq. mm.) of a vibration 


actuated by a current of fixed frequency (say, 100 or 
*500 cycles per second) obtained from a microphone hummer, The 


use. of the vibration galvanometer, in which the amplitude ix 
enormously increased by resonance, greatly facilitates the meagute. 
ments, 

“When the total duration of exposure only is required, ‘the 
vibrating beam of light is passed through the shutter, tracing , 
sine curve on the moving plate, The duration of exposure jg 
immediately found by counting the number of ripples recorded on 
the plate. Ten records of the various speeds of a shutter can be 
taken side by side on one 5-in. x 4-in. plate in one minute. ~ 

When the efficiency in addition to the duration of exposure ig 
required, a slit is placed in a diameter of the shutter opening, ag 
close to the shutter leaves as possible, and an image of this slit jg 
formed on the plate by the side of the vibrating beam of light. Ag 
the shutter opens the length of the slit through which light can 
reach the plate increases, and the record on the plate gives the 
length of the slit which is opened at every instant of time, 
Measurements are then taken of the area of the shutter aperture 
corresponding to a number of lengths of the slit-opening. Com. 
bining these records, the area of the shutter aperture at ey 
instant of the exposure is obtained, and by integrating this area 
with respect to time the equivalent. exposure at full aperture and 
the efficiency are calculated. 


ELECTRIC LIGHT IN AN ANCIENT CASTLE, 


Onz of the most ancient families belonging to our English nobility 
is represented by the Earl of Scarborough, whose home is at 
Lumley Castle, in the County of Durham, about two miles from 
the mining town of Chester-le-Street. The history of the family 
goes back to the time antecedent to the Norman conquest, and 
there still [stands in the castle a statue of Liulph de Lomlei,a 
Saxon Thane, who exerted local influence in the time of Edward 
the Confessor. It can, therefore, be readily imagined that the 
castle itself is of very ancient date; the oldest portions of the 
structure appear to have been built in the time of Edward I, 
while successive alterations made in 1392 and 1690, and the com- 
paratively recent modifications made in order to adapt the fortress 
to the standard of modern convenience, have brought about a juxta- 
position of building styles which nothing but the originally 
massive proportions and bold scheme of building could have pre- 
vented from degenerating into confusion; as it is, however, 
Lumley Castle stands as one of the most ancient landmarks in the 
County of Durham. 

Quite recently it was decided to add the- latest advance of 
civilisation — electric light—to this feudal fortress, and the 
numerous problems connected with the enormous thickness of 
walls and other architectural difficulties, together with the neces- 
sity for sympathetic treatment from an esthetic point of view, 
were admirably controlled by the consulting engineers, Messrs, 
Handcock & Dykes, of Westminster Chambers, London, 8.W. 
They prepared a scheme by means of which current was obtained 
from Lumley Colliery, a distance of a quarter mile away, by 
means of underground lead-covered cables, led to a sub- 
station situated in one of the rooms on the ground 
floor of the castle. The colliery recently obtained a supply 
of electricity for lighting and power purposes from the County of 
Darham Electrical Power Distribution Co., Ltd., on the alternating- 
current three-phase system, the supply from colliery to castle being 
given. through a twin armoured 1/16 cable at 5,700 volts pressure, 
at which the current is supplied in the castle through high-tension 
switch fuses to either of two 7-Kw. three-wire transformers, con- 
verting to a pressure of 100 volts on either side of the three-wire 
system. The mid point of the u.7. system is earthed, and the 
wiring on either side of the system is concentric with the earthed 
outer. The contract for the lighting installation was given t 

~ Meesrs. Thos. G. Usher & Co., of Newcastle-on-Tyne, and con 
of the installation of upwards of 250 lights, which will eventually 
be brought up to 350 lights. Close to the supply meters in the 
castle are fixed two triple-pole Berry, Skinner switch “fuses, 
from which three-wire, paper-insulated, lead-covered and armoured 
mains are run to two distribution boards, one at each sidé 
of the castle. The armouring of the cable forms the earth of 
this section of the system, and is metallically continuous through- 
out. Across the inner courtyard of the castle these cables are run 
in wood troughing filled in solid with compound to points imme 
diately below the distribution fuseboarde, which are on the principal 
or first floor, ; 
"The interior lighting of. the building has been carried out upot 
the “Kalkos” patent tinned tube wiring system, supplied by the 
Sun Electrical Co., Ltd. This has been used in preference to item 
or steel tubes, because of the difficulty found in the humid 
atmosphere. of these islands, that directly there is a sudden 
rise in temperature condensation is caused inside the barrél. 
Tinnéd brass tubes are found to follow more quickly the 
varying temperature of the air, and thus a tube system is 
obtained which will not sweat, and which is practically air tight. 
The tubing is used as return or neutral conductor throughout the 

" installation, the three-wire circuit consisting of two insult 
conductors inside the brass neutral. In decorated plaster or papered 
rooms the wire is sunk so a8 to be concealed, but the structaral 

“difficulties above referred to have in many. instances necessi 
the running of the circuit on the surface. In the servants’ quarter 
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sutface wiring is almost entirely adopted. As far as possible joints 
have been avoided by looping to switches, &c., but where joints 
were absolutely necessary, as in the case of fittings, ‘‘ Kalkos ”’ out- 
‘Jet boxes were used, the joints being soldered’ and insulated with 
six Jayers of pure rubber strip made up to at least the original 
thickness of insulation with tape, and the joint served all over 
with waterproof varnish, Particular attention was paid by the 
consulting engineers to this part of the work when inspecting the 
installation, as it was absolutely n that the slightest cause 
of complaint should be eliminated. The cable used for the sub- 
circuits was Helsby 2,500-megohm vulcanised-rubber single cable, 
0.M.A. class. 

Exceptional care was taken that every part of the installation 
was capable of future overhauling, if necessary. The system is 
throughout of the drawn-through type, by which any wire can be 
drawn in or out at any time without disturbing the - decorations, 
and the wires were drawn in after the pipes were fixed and the 
plaster made good. No more than three insulated wires have been 
drawn into each tube, and the neutral wires of all fittings have 
been efficiently connected. to all the outlet boxes either by 
soldering or by substantial screw connections. 

Asa result, a high-class installation has been put into place. 


It was, of course, a matter requiring great judgment to choose those 


fittings which would harmonise with: the general surroundings in 
which they were placed, and either steel, bronze, or brown bronze 
finish was given to the majority of the switches, brackets and other 
fittings. In one or two cases existing lighting fittings were adapted 
to take electric light, and one of the finest examples of this is to 
be found in the Baron’s Hall, the oldest part of the castle, where a 
very fine Dutch candelabra, of historic interest, has been converted 
into a 30-light electric fitting by the use of patent Leuconium lamps 
supplied by the Stearn Electric Light Co., of Victoria Street, 8.W. 
These lamps are of the metal-filament type with a carbon auxiliary 
filament, and a special fuse is provided in the cap of the lamp, in 
order to prevent the extinction of the light should the metallic 
filament fail, the carbon filament being switched in automatically 
when the metallic filament breaks. The rest of the fittings have 
been supplied by Messrs. Faraday & Son, of Berners Street, W., 
and their effect in such rooms as tbe dining parlour, the saloon, 
King James’s room, and Lord Scarborough’s private apartments, is 


very fine indeed. The ball room will be lighted by Linolite _ 


lamps, carried round the heavy cornice and throwing the light on 
to a very fine plaster ceiling, from which it will be reflected on to 
the floor below. A considerable quantity of -current.will be 
used for radiators and other electrical heating appliances, which 
are also being fitted. 

It will be seen, therefore, that the difficult task of adapting the 
newest form of illumination to the home of the oldest direct line 
of Barons in England has been very successfully performed, and 
Messrs. Handcock & Dykes, who were responsible for the design 
and general arrangement of the installation, are to be congratulated 
on the result. It is interesting to note that by the adoption of a 
concentric three-wire system with earthed return, the advantages 
are obtained of a 200-volt supply, of considerable importance having 
regard to the long runs necessary to reach some of the points, 
together with full security and a very considerable saving in cable. 


RECENT WORKMEN'S COMPENSATION 
CASES. 


Tr might have been thought that in the time which has elapsed 
since the Workmen’s Compensation Act, 1906, came into force, the 
questions arising with regard to it would have been satisfactorily 


settled. But thisisnot so. Itis the source of an increasing flow of 


litigation in-the County Courts, The fact that so many claims are 
disputed is the more surprising when one remembers that employers 
Insurance com- 
panies, therefore, have to provide the sinews of the war. The fact 
that they find it prudent to bring cases into court would seem to 
show that the premiums charged are not sufficiently large to justify 
admission of liability in every case. 

In view of the fact that employers in the electrical world are 
closely and seriously affected by this Act, it may be useful to sum- 
marise a few of the decisions of more general interest which have 
recently been arrived at_in the County Courts and in the Court of 
Appeal. We shall not cumber our notes with many names of 
cases, but we can, if necessary, give closer reference to any case if 
any reader desires it. 

The first case which comes to our notice is of interest to those 
who have occasion to send workmen abroad. . If an accident 
happens abroad or in the colonies, is the employer liable? In a 
case heard in the Court of Appeal, Messrs. Pearson were constructing 
& breakwater at Malta. An English workman employed by them 
was killed at Malta, and his widow claimed compensation. It was 
held that the Act did not apply. Lord Justice Farwell stated 
that in so far.as it applies abroad, the Act is limited, generally 
Speaking, to seamen, and that:it does not apply to-other workmen 


-outside the territorial limit. 


It cannot be too often pointed out to those who desire to prefer 
claims, that the injury or death must be proved to be the result of 
an accident. ‘Mere assumption will-iot do. In one casé a seaman 
fell overboard froma ship in dock.His body was found floating 


close to the ship, but there was nothing to show what caused him 
to fall overboard. If was held that the widow could not claim, as 
it was not proved that the accident arose out of and in course of 
the employment. 

As soon, however, as an accident is proved to have taken place, 
the employer becomes liable for the remoter consequences. So in 
another case, a man was injured by having his hand crushed between 
two‘rollers. By a skilful operation, a surgeon managed to save the 
hand. A second operation, however, became n » but the 
patient, unfortunately, succumbed to the anesthetic. It was held 
that the employers were liable to compensate the widow, the 
Master of the Rolls observing that the true test was whether the 
step which was taken to obviate the consequences of the step 
was areagonable step. Had the second operation been successful, 
the employ er’s liability would have been greatly diminished. 

An employer's liability cannot be measured by the condition of 
the workman before the accident. So, in a case decided at St. 
Helen’s County Court, a workman was injured by a piece of hot 
glass flying into hiseye. Although it was proved that the eye was 
injured beforehand, the employers were subjected to the full 
measure of liability. It is to be observed, however, that, in the case 
of injury by accident, the measure of the employer’s liability is the 
incapacity of the workman. In another case, decided at the Wigan 
County Court, a pitman had developed a squint as a result of an 
accident, He was paid compensation at half wages for some time ; 
when the employers sought to have it diminished on the ground 
that the man’s fall capacity was restored. His own doctor admitted 
that in spite of the squint his working capacity was as good as 
before the accident, Upon this the judge terminated the weekly 
payments. 

There have been several decisions with regard to agreements for 
compounding for weekly payments by the payment of a lump sum 
down, Such an agreement must be sanctioned by the Court: and 
the Court will not necessarily express its approval of an agreement 
which is satisfactory ‘to the parties. In a case at Newcastle the 
father of an injured boy who had lost three fingers was willing to- 
accept £70 in lieu of a payment of 7s. 2d. a week during incapacity. 
The judge refused to sanction this agreement because £70 was en- 
tirely inadequate. Further, it was decided in a Scotch case that 
the Court will not hesitate to set aside an agreement signed by a 
workman which purports to be in full discharge of all claims, if it 
be shown that the workman did not really understand the nature 
of the document which he signed. 

The question who is a dependant of a deceased workman is of 
considerable importance to employers, inasmuch as if there are no 
dependants, liability is reduced to the vanishing point. It was 
held in one case that a wife remained a dependant, although she 
had been deserted by her husband for some three years prior to 
the accident. In another case, however, the wife had been deserted 
by her husband for some eight years. She had since lived with 
another man, and had had two children by him. It was held. in 
these circumstances that.she was no longer dependent, and was not, 
therefore, entitled to prefer any claim. 

The question how far the employer is liable when a workman is 
injured, and subsequently dies, owing to the supervention of dis- 
ease, is one which can only be answered by the medical evidence 
in each particular case. In a case at Newport, a man was ruptured 
by a strain. Five months later he died of cancer. One medical 
man expressed the view that the cancer was accelerated by the 
rupture; but on the balance of the medical evidence, the judge 
came to the conclusion that death was due to cancer and not to the 
accident. The claim was, therefore, dismissed. In another case 
at Doncaster, a man ‘was injured by a fallin July, and died in 
December of tuberculosis. It was proved that there was some 


- latent tuberculosis present before the accident. Medical witnesses 


called on behalf of the widow, said that the accident stirred this up 
into activity, and so caused the death. In these circumstances the 
employers were held liable, With this may be contrasted a case 
heard at Durham, where a boy, who was injured in January, died 
of consumption in August. A post-mortem revealed the fact that 
the boy had suffered from consumption for a considerable time, and 
the judge, acting upon the medical evidence, came to the conclusion 
that this was the cause of death. A claim by the father for com- 
pensation was accordingly dismissed. : 

It should be remembered that unless a disease is an “industrial 
disease ” within the meaning of the Act, an employer is not liable ; 
unless, of course, it can be shown that the disease (such as con- 
sumption) is directly due to a physical injury. For instance, in a 
case at Droitwich, it appeared that the deceased was overcome by 
coal gas while repairing gas pipes. It was held that even assuming 
the man was killed by gassing, this was not an industrial disease, 
in respect of which the employers could be held responsible. As 
in illustration of that class of case in which fatal disease is the 
necessary consequence of accident, mention may be made of a case 
at Bradford in which a quarryman was injured by a small piece of 
shale cutting his, finger. Blood poisoning followed, withthe result 
that the arm had to be amputated. The employers were held’ 
liable. 

Of all the cases which bave recently occupied the attention of 


the Courts, those relating to compulsory operations are the most. 
interesting. It is now clearly established that if an operation ” 


which is attended with no risk will ‘restore to.a man his power of 


working, he must either undergo it or else suffer the loss of com-- 


pensation. It is hoped that the Legislature will not interfere with 
this most salutary rule which has been. made by the judges of the’ 
Court of Appeal. It is necessary, however, to understand the’ 
exact extent of the rule, In one case recently heard in the Court 
of Appeal, a man had sustained a double rupture, in respect of 
which he claimed .compensation. .A number of medical witnesses 
expressed the view that an operation -wonld be unattended with risk, 
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and would restore his power of working. The man’s own doctor, 
however, was of opinion that as the applicant was suffering from 
Bright’s disease the operation would be dangerous. The Master 
of the Rolls pointed out that this was quite sufficiertt to justify the 
refusal to undergo the operation. The question was whether the 


man was reasonable or not, and “ after the evidence of the man’s . 


own doctor no amount of other medical evidence was relevant to 
this question.” In view of this statement of the law, it is cléar 
that grave responsibility rests upon the medical man who is called 
upon to advise an injured workman. 

The Court of Appeal has frequently ordered payment of com- 
pensation to be suspended while the mang ngs unreasonably 
refused to undergo an Operation. Again, where it was shown that 
a man could work if he wore a truss, the weekly payments were 
—" until he adopted this simple means of enabling himself 
to work, 

An important point which distinguishes the Act of 1906 from 
that of 1897, has recently been bronght into prominence in a case 
before Judge Ruegg at the Stoke County Court. As our readers 
ate aware, the Act of 1897 excused the employer from liability if 
the accident were due to the “serious and wilful misconduct” of 
the workman himself. The Compensation Act, 1906, also has this 
proviso, but subject to the material alteration that the employer 
shall be liable if the injury to the workmen is of “a serious 
and permanent character.” In the case in question a miner 


had been guilty of a breach of rules which the judge © 


held was serious and wilful misconduct on his part. After hearing 
much medical evidence as to the man’s condition, the judge referred 
the matter to a medical referee, who found that the injury was of 
a serious and permanent character. The applicant, therefore, was 
entitled to an award. His Honour said: “ By ‘serious and per- 
manent’ I do not understand the Act to mean that it must neces- 
sarily be a life-long injury ; but the injury was such that the effects 
would not be temporary, and was therefore correctly described 


_ permanent.” 


NEW ELECTRICAL DEVICES, FITTINGS. 
AND PLANT. 


The Ordnance”? Time Limit Device. 


Tim & Accmssonizs Co., Lrp., of Chester 
Road, Aston, Birmingham, have applied for letters patent in 
respect of a new time limit device for controlling the operation of 
circuit-breakers, of which particulars are given below. 

The device consists essentially of a partially toothed quadrant 
gearing with an escapement, which allows the quadrant to move 


PATENT APPLIED FOR 


Fig. 1.—“ Onpnance” Devion. 


only at a certain speed until it becomes dise 
the breaker, or until the load becomes 
Tests made with an instrument set for eight seconds showed that 
with & pull of 1 1b., release tock place in ten seconds, and with a 
pull of 3 Ib., in six seconds, Should it be desirable to release the 
breaker instantaneously on a dead short circuit, the device can be 
fitted with an attachment to effect this end, which, of course, does 
e gen external appearance of the instrument is shown in 
fig. 1, while fig. 2 shows a circu 
one ae: it-breaker (2,500 amperes) fitted 
w: seen by reference to fig. 1, that the device is 
for four time lags, a feature whieh’ it is claimed, is 
any other time-limit device at so low a price as the ‘“‘ Ordnance.” 
This enables the user to choose any time limit the conditions of 


service may require, and to alter it when he deems it advisable, 
without reference to the manufacturers. The instrument, of 
course, can be calibrated for any other periods than those shown in 


Fig, Firrep with Time Lit Devicg, 


the illustration. It is claimed for the instrument that it is extremely 
simple, compact and reliable, and that it will always operate after 
the same interval of time to within a small percentage. 


Harrison Patent Switch-Fuse. 


A novel type of switch-fuse has been brought out by Ms. Harps 
Hagszison, of 11, Victoria Street, 8. W., and is illustrated herewith; 
the special feature of this device is that the fuses are screwed into 
a cross-bar, which is given a half-turn by means of a handle or key 
to switch on or off, the moving contacts consisting of the heads of 
the fuses themselves (fig.3). In the event of an overload the fuses 
break the circuit without arcing, and the fuse wire can readily be re- 
newed, The combination of switch and fuse makes for simplicity and 


Fuse Channel, 


Fic. 4.—10-ampzre D.P. Swirexn-F uss, 
witH CovzER 


Fie. 3.—Derrain 
or Fusz 


economy both in first cost and in labour. The insulation employed 
consists only of porcelain and ebonite. There is no risk of shock 
when unscrewing the fuser. The switch action provides for quick 
break, with definite on and off positions, and can be operated with a 
handle, as shown, or a removable key. The type illustrated in fig. 4 
(the standard pattern) is supplied enclosed in a water-tight cast-iron 
nding ed top bottom fit. tubing 
are made a 
chamber for cables, : 
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Oerltkon Electro-Hydraulic Riveter. 


An interesting application of electric power in combination with 
hydraulic mechanism is shown in the accompanying illustration of 


the portable riveter of the (G. 


Wiithrich), Oawaldestre House, Norfolk Street, W.0. The 
hydraulic system, with its enormous force and uniform motion, is 
ideally adapted to riveting, while the electric cable is the ideal 
means of conveying power to the machine ; the advantages of both 
systems are utilised by employing an electric motor to drive a 
pomp carried on the riveter itself. The frame is a strong steel 
casting, with a gap 30 in. deep and 16 in. wide; the hydranlic 
cylinder forms part of one of the jaws. The motor is of 
4 to 6#.P., and runs at 1,420 driving through worm gear 
and connecting rods a reciprocating pump of the differential 
piston type, making 170 stfokes of 1} in. per minute. The cylinder 
is built for a maximum riveting pressure of 90,000 lb., and is capable 
of dealing with rivets up to % in. in diameter; the outward speed 
is 16:5 in. per minute, and the return stroke 70 in. per minute. 
A small reservoir is provided for the liquid (a mixture of glycerine 
and wa‘er with low freezing point), from which the pump draws its 


Fia. RiverEr. 


supply; when the controlling lever is in the central position the 
water is returned to the reservoir, but on moving the lever to the 
working position, the pressure rises steadily, and can be maiatained 
on the rivet as long as desired, the excess of liquid when the rivet 
is closed being returned to the reservoir through ‘an adjustable 
spring-controlled valve. A float fitted with packing rings rises and 
falls in the reservoir, and keeps the liquid constantly fed to the 
pump, in spite of the varying quantity in the reservoir, no matter 
to what angle the riveter is tilted. Tae machine weighs 2,750 lb., 


~ and with three men, during an ordinary 10-hour run, it has put in 


1,000 Z-in. rivets. It can be used anywhere, slung from a crane 
hook, and can, of course, be coupled up to the supply circuit at any 
piat, while a mishap to-one riveter will not affect others on the 
same circuit. . The pressure and tim; of dwell on the rivet are 
adjustable to suit the siza of the rivét, an advantage which, it is 
claimed, this riveter alone possesses. 

A similar type of riveter is made for use as a stationary riveter 
in boiler works, &c., in very much larger sizes, in which a sheet 
closer is arranged concentrically with the snap. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to this column should be written on one side 
of the paper only.) - 


“ AMPERE” writes: —‘‘We propose lighting a small town in 
Ireland, and would be glad to know whether a provisional order 
would be necessary, or, if not, what advantages would accrue to us 
in procuring one. We understand that it would enable us to keep 
out all possible competitors. The urban authority is favourable to 
the town being lighted, but is indisposed to go to any expense in 
connection with the scheme. Would it be necessary for an urban 
aithority to obtain a provisional order before giving a firm 
permission to sell current and erect poles, &c., in the town? We 
would be much obliged for a reply to the foregoing queries, and 
would be glad to have the name of a good book dealing with the 
law on the subject.” 

*,* There is no necess:ty to obtain a provisional order. Anyone 
can supply electricity without an order, provided he complies with 


(a) the requirements of the Board of Trade wih regard to overhead 
8, &3.; (b) the requirements of the local authority as to runnin 

wires under or over highways. One advantage of a provision 
order is that it specifies a minimum charge for light which the 
holders may demand. A provisional order confers no monopoly ; 
anyone else could set up a private supply in the area affected. The 
urban authority need not obtain an order before giving the 
necéssary permission. at 

The subj :ct is dealt with in “ Emden’s Building Contracts” (4th 
edition), p. 347 (Butterworth & Co., Bell Yard, London, E C.). 


L.G.B, INQUIRY AT WEST HAM. - 


As stated in our last issue, the Local Government Board inquiry, 
ptesided over by Mr, H.- Ross Hooper, M.Inst.C.E., into the appli- 
cation by the Corporation of West Ham to borrow £74,600 for the 
purposes of the electricity supply undertaking, was resumed on 
Wednesday, the, 16th inst. Mr. R. Elvy Robb again appeared for 
the India-Rubber, Gutta-Percha and Telegraph Works Co., who 
opposed the application, and Mr. Drucker, instructed by Mr. Tweedy 
Smith, for several local wiring contractors who felt that the wiring 
department of the undertaking unfairly interfered with their 
business. The Corporation were represented by Mr. Edward 
Morten,.K.C., and the principal officials. - 

The Iaspector, in opening the day’s proceedings, pointed out 
that, in his opinion, the questions as to the financial-results of the 
past. working of the undertaking, asked on the previous day, were 
revelant to the inquiry, for the essence of the successful working of 
the undertaking was the financial result, and that was the only 
justification which could be given for the further large loan on 
capital account now required. 

The statement as to the working results of the sales and wiring 
department, which had been promised on the previous day, was 
handed in, Mr, Patterson, the borough treasurer, distinctly stating 
that he had not had time to closely examine it, and would not, 
therefore, vouch for its accuracy. He, however, stated that in 
future these separate accounts would be kept and presented at the 
same time as the annual finaucial statement. fs 

Mr.. Drucker asked a number of questions both of. Mr. Pattérson 
and of Mr. Holmes, the manager of the sales department, as to the 
present system of working, but he failed to elicit any definite infor- 
mation as to what wiring work had been carried out. Mr. Holmes 
could not say how many installations had been carried out during 
the past year, or what rate of profit had been earaed ; he, however, 
said sufficient records had been kept to enable him to say that they 
did not work at a loss. They had carried out several installations 
outside the borouzh, but the practice had now been discontinued. ‘“ 

The sales department had been reorganised during 1907, and the 


* system of assisted wiring at present in force, under which the con- 


sumer paid 25 per cent. before the work was commenced, and the 
balance in eight quarterly instalments, has proved a success. It was 
admitted by Mr. Patterson that the plan previously in existence 
some years, under which payments were spread over a period of ten 
years, had proved unprofitable and had for some time been 
discontinued. - > 

Mr. Drucker then proceeded to inquire as to the methods used by 
the department t» get business, and produced some cable quotations 
sent out by the department early in 1908, which, he said, were 
lower than prices quoted.by manufacturers to the trade. In 
support of this statement he called Mr. up, of the firm of 
re Curtis & Co., who were wiring contractors in the 

orough, 

Mr. Troup gave evidence as to the low prices offered by the 
department, and stated that he ordered 180 yards of 7/214 cable 
at the quoted price. -The cable supplied was.said to be of Messrs. 
Siemens’s make, and though an attempt was made to charge a higher 
price the claim was withdrawn, and the transaction was closed on 


- the quoted terms. Pieces of this cable were sent to Messrs. 


Siemens, who manufacturing it. This was later sub- 
stantiated . Huddleston, Messrs. Siemens’s representative, 
who pointed ont that the cable differed materially from British 
practice, and was, in his opinion, of Continental make.. The fact 
that the price charged for the cable was lower than those charged 
by members of the Cable-Makers’ Association to the trade was 
supported by Mr. Coxell, clerk to Messrs. Troup, Ourtis & Co. 
The cross-examination of these witnesses by Mr. Morten was 
| deferred till a laterstage of theinquiry. 

Mr. Elvy Robb opened the case on behalf of the India-Rabber, 
Gutta-Percha‘and Telegraph Works Co., Ltd. He stated that his 
clients were large ratepayers, contributing not less than £7,000 per 
annum to the local rates, and as such were deeply interested in the ~ 
prosperity of the undertaking. They were also as electrical engi- 
neers anxious that nothing should be done to discredit the in- 
dustry. They had looked into the published accounts of the undertak- 
ing, and into the possibility of supplying energy on a profitable basis 
at the low rate of 0°37d. per unit, and their engineer, Mr. Stuart 
Russell, M.1.E.E., had come tothe conclusion that this could not 
be done with fairness to other consumers. This opinion was 
upheld by Mr. W. H. Patchell, M.1.E.E., who would also give 
evidence ‘on the question. As regards the recently-published 
accounts, he would. point ont that the undertaking was only rated 
at £250, whereas the new assessment was £12,900. If this were 
taken in the future, the rates, instead of being about £116, would 
at 9s. in the £, be over £5,600, a difference which would go far to . 
swallow up any surplus calculated on the present basis. 
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He considered the selling price of -37d. and even ‘43d. per unit, 
which was stated to be the average price per unit for the 54 million 
units sold in the Silvertown district was too low, and he would put in 
carefully-prepared figures calculated on the actual results of work- 
ing at West Ham to prove this.. These figures were prepared on 
the basis that each consumer ought to pay his share of capital 
charges on the basis of the ratio of his maximum demand to the 
— demand of the station provided there was no diversity 

ctor. 

Mr. Robb stated that-proper depreciation charges should be 
allocated each year, as bearing in mind the practical abandonment 
of the Abbey Mills station, the reserve fund of £2,017, or about 
4 per cent. of the total capital outlay, was quite inadequate. 


After some discussion as to evidence as to cost of additions to 


electricity supply stations, given by Mr. Seabrook last year before 

-the Parliamentary Committee on the London Power Bills, the 
inquiry was adjourned till Monday, July 5tb, when the various 
estimates of cost will be fully examined. 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


DOMINICAN REPUBLIO.—Consular invoices are necessary for 


all goods shipped to the Dominican Republic. Invoices must | 


be delivered in quadruplicate in the Spanish langusge to 
the Consul or his representative, and must contain the 
following particulars: The name of the shipper and owner of 
the merchandise ; the name of the person or consignee ; the 
place in which the goods are embarked, and the port to 
which they are consigned ; the class, nationality and name of 
the vessel, and that of the captain ; the marks, number and 
weight of each package; the net weight, measure and 
quality of the contents of each package, with an indication 
of the number of pieces of wrapper of each kind contained 
therein; the true value of the merchandise according to the 
quotation of the market at the time of presenting the 
invoices. 
At the foot of the invoices the following declaration must 
be made and signed by the firm :— 


Declaro que los bultos qui figuran en esta factura han sido 


comprados in Inglaterra para consumo en el Territorio de la 
Republica Dominica y que el contenido valor y pesos estan 
correctamente espresados. 

Londres. 19...... 


(Translation.) 

I declare that the merchandise referred to in. this invoice has 
been bought in England for consumption in the Republic of 
Dominica, and that the value and weights have been correctly 


given. 
London, 
Dollar = 4s, 2d. 


Anad valorem duty of 738 per cent. is levied on the following 
goods imported into San Domingo,*the values on which duty 
is calculated being as shown below. 

Steel in bars and 

Turpentine... 


... $10 per 100 kg. 
$80 per gallon. 


Wire, if iron ‘plain $10 per lb, 
Wire, if de or brass, yellow. oF white .. $30 per Ib. 
Tar . $3 per barrel. 
Lamp shade 8, if glass, plain or otherwise . $2 per pair. 


an if — —, or alabaster $6 per pair. 


Bells of all classes and sizes : Ho per 1€0 kg. 


Glassware not specified in the tariff “According to declaration. 
Petroleum (kerosene) $15 per gallon. 

Instruments not specified in the tarift “According to declaration. 
Machinery not specified in the tariff | According to declaration. 
In the case of sietnies goods, specific duties are payable as 


follows :— 
Copper in bars or sheets .. ys vi . $5 per 100 kg. 


The following goods are free of duty :—Agricultural machinery 
and machinery for manufacturing industries, lubricating grease or 
tallow, machinery and instruments for scientific purposes, pumps, 
other articles for use of local manufacturing establishments. 

Goods not separately mentioned would pay a duty of 73°8 per 
cent, ad valorem. 

In addition to the Customs duties, there are certain inteonsl 
taxes imposed upon imported merchandise by the general Govern- 
ment and by municipalities, with the approval of Congress. 


Carbide of Calcium.—The over-production. of 
carbide of calcium in Gernany is compelling the works to restrict- 
the output, and as a consequence the sales of electrodes are being 
unfavourably affected. The carbon factories ‘which turn out 
electrodes for the carbide works are having to work on thse articles - 
for stock for the first time for several years past. - 


ManuracturE or Eigorric CaBLEs 


NEW PATENTS APPLIED FOR, 1£09. 


Compiled for by W. P. Taompson_ & Co., Electrical Paten’ 
born, London, W.C., and at Liverpool and Bradiord, 
_ to whom all shoul be addressed, 


18,250. ‘Improvements in methods of char and: aot ing second 
batteries or electric accumulators,” A.M. June 7 


18,258. ‘Improved electrolytic meter.” G. 8. G. Hooxnam, 


18,265. ‘Stage arclamp.” TT. Francis. June 7th. 
18,268. ‘Improvements in liquid resistances,” A, Dirrmar., June 7th. 
18,295. ‘Improvements in or relating to electric furnaces,’”’ H,. NaTHustug 


and WEsTDEUTSCHE THoMArPHosPHAT G.m.b.H. (Application for Patent of 


Addition to No. 7,188/08.) June 7th. (Complete.) 


18,332. .** Improvements in and relating to automatic signalling anf -ehnehiall 
Tth. 


apparatus for railway signals.”” I. von June 

18,848, ‘*Smoke-actuated and heat-actuated electric fire alarm.” A. W, 
TURNER. June 7th. ; 

13,391.“ Improvements in or ted with i d t electric lamps of 
the Nernst type.” A. June 8th. 


18,407, ‘Improvements in clutches for electric automobiles and the like.’’ 


C, M. pE Sarnte-Ciarmeg. (Date applied for under Sec. 91 of the Act, November 
16th, 1908, being date of application in France. Application for Patent of 
Addition to No. 13,234, 1909.) June 8th. (Complete.) 

18,483, “‘ Improvements in and relating to electric fuses.”” O, ENGEL. June 
8th. (Complete.) 

Improvements in electric switches and awitch fuses.” H.H. BERry. 
une 

18,443. ‘Improvements in or armour-clad electric switch fuses.” 
H. H. Berry and W. J. MarkHa, e 8th. 

** Improvements in or metallic vapour lamps.” H. A, Kent, 
e 

18,509. ‘Improvements in. spark coils,” E. Wiison and W. H. WIzson. 
June 9th. 

18,523, ‘Improvements in electric alarm clocks.” W. ScHRODER. 
Ae for under Rule 13, February 8rd, 1909, An invention comprised 

0. 2,596, 1909, dated February 8rd, 1909.) June 9th, 

526. ‘‘Improvements in or relating to magnetos, more pontionety 
intended for the purposes of ignition in internal pom esc JB engines.” F.L 
and A. H. Smirn. June 9th. 

13,527. ‘Improvements i rela to electric candescent? lamps.” ‘H. 8 
STONEHAM, June 9h. is 

18,528, ‘Improved method of resuscitating electric accumulator_| plates.” 
GorHam, B. M. Drake and D.P, Barrery Lrp. June 9th. 

18,582. Improvements in electrical ” QG,SToKER. June 9th, 

18,542.. ‘‘ Improved —_ and apparatus for electro-therapeutic treatment.” 
N. TsCHERKASSOFF. une 9th. (Complete.) 

18,560. ‘Improvements in and relating~to dynamd-electric machines.” 
A. H. Miperey and C. A. VANDERVELL. June 9th. 

18,578. ** mupeeneatnts in and relating to the generation of currents.” 
E, C. BR. Mangs, (J, L. Milton, United States.) June 9th. (Complete.) 

13,590.‘ in or relating to electric starting and regulating 
switches.” G.0O. Donovan. June 10th. 

18,612. ‘‘ Improvements in the of metal to porcelain or other non- 
conducting materials as applicable to electrical and other work.” R. Ww. 
June 10th. 

18,655. “ Sgcemsnatels in and relating to switchboards ioe electrical 
installations.” British THomson-Houston Co., Ltp., and G. RicHARDSON, 
June 10th. 

18,656. ‘‘ Improved method of and means for operating electric switches for 
lighting railway trains.” F.J. Beaumont, June 10th. 

(on ‘*Improvements in electric contacts.”” A. ScHWEIGER. June 10th 
mplete. 

18,701. Improvements in methods of charging and Gochecyne secondary 
batteries or electric accumulators.” A.M. Tartor. June llth 
‘Improvements in electric arc flamps.” F. W. E. June 

13,784, $6 ear relating to controlling mechanism for electric 
(F. Bissel Co., United States.) (Date applied for under 
Rule 13, January 12th, 1909; an invention comprised in ‘Application No, 758; 
1909.) June llth. 

18,749. ** Improvements in telephone exchanges.” SizmENs Bros. & Co., 
Lrp. (Siemens & Halske Akt.-Ges ,Germany.) June llth. (Complete.) 

18,750. ‘Improvements in telephone exchanges.” SremENs Bros. & Co., 
Lrp. (Siemens & Haleke Akt,.-Ges.,Germany.) June llth. (Complete.) 

18,762.. ** Improvements relating to alternating electric current distribution 
systems. ” J,8. Pzox. (Date applied for under Rule 13, July 15th, 1908. An 
invention comprised in Application No. 15,047, July 15th, 1908.) June 11th. 


18,763.“ Improvements relating to alternating electric current distribution 


stems. ” J. 8. Ppox. (Date applied for under Rule 18, July 15th, 1908. An 


* invention comprised in Application No, 15,047, dated July 15th.) June 11th. 


18,771. .“‘Improvements in telephones.” C. Apams-RanpaLL. June 11th. 

18,786. ‘Improved method and means for ‘fixing electric conductor wires on 
insulators.” C, Linke. June lith. (Complete.) 

18,828, ‘ Electric railway signal.’”’ A.A. Norris. June 12th. 

18,827. ‘‘ Improvements in or to the transformation of electrical 
energy into heat energy.” C,O. Bastian, June 12th. 

18,831. ‘Improvements in electric relays for railway signalling and other 
apparatus.” M. ApRaHAM and BririsH PreumMatic Raliway SIGNAL 
Lap. June 12th. 

18,842. ‘ Improvements in electric arc lamps.’’ W. R. Rwimes, June 12th. 


. 18,851. ‘Improvements in electric signalling apparatus for use on and in 


connection with railway locomotive engines and the like.’’ Improved 
Ratiway Sicnats, Lrp., and A. C. June 12th. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of. Messrs. W. P, 
Tompson & Co +, 822, High Holborn, W.C,, and at Liverpool and Bradford ; 
price, post his "bd. (in stamps). 


1908. 


_ Srorace Barrens. W, C. H. Montgome and J.J. Young, R. E, Hellyers 


and R. J. E. Paker. 27,882. December 2ind. 
InsuLaTion oF THE LiayERS OF WINDINGS OF ELECTRO-MaGNeTIC APPARATUS. 
Firm of R. Bosch. 28,442. December 30th. -(Date ‘applied for under 
International Convention, 12th, 1908.) 
THE LIKE, AND OF - 
E, 8. A, Cohen, P. M...Cramer and Geipel, 10,585,. 
14th, 
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MUNICIPAL ELECTRICITY SUPPLY. 


Ws take it that the Presidential address delivered by Mr. 
S. L. Pearce, chief electrical engineer to the Manchester 
Corporation, before the Municipal Electrical Association, may 
be regarded as fairly expressing the views of the municipal 
electrical engineer of to-day upon the many important 
subjects touched upon; it is true that the author makes 
no such claim, but as the engineer and manager of the 


_ largest municipal electrical undertaking in this country, 


perhaps in Europe, and President of the I.M.E.A., he 
occupies a position of exceptional authority, and his remarks 
should command the attention of the electrical world 
within our boundaries. 

Touching first upon domestic affairs, Mr. Pearce élsima 
that the Association has, to a considerable extent, realised 
the aims of its founders ; we should be the more ready to 
agree with this view, if, in addition to the 176 “ Engineer 
Members,” the roll of the Association embraced a larger - 
proportion than a mere eight Associate Members, and only 
36 Associates (a diminishing number) out of a total mem- 
bership of 390, and a possible membership of at least 1,000. 
The larger Institutions recognise that their vitality and 
growth depend in no emall degree upon the prosperity of 
their Students’ Sections, a feature which appears to be 
lacking in the case of this Association. Is not this an 
uuhealthy condition, and would it not be advisable to take 
measures to remedy the deficiency ? 

Turning next to finance, the President points out that 
since 1897, when the second annual Convention was held in 
Manchester, the capital invested in municipal electricity 
works has increased from 34 millions to the gigantic figure 
of £83,860,000—an enormous advance, indeed; this, 
together .with the fact that practically the whole of the 
plant originally installed at Manchester by Dr. Hopkinson 
has now been replaced by newer designs, naturally 
leads to the consideration of the financial stability 
of the industry under the municipal régime, a 
matter which Mr. Pearce regards as the most important 
aspect of a committee’s policy. | We do not wonder that he 
insists upon the necessity of providing for renewals of plant 
before making contributions to the rates; he says: “ It is 
now generally accepted that in so far as the statutory sink- 


‘ing fund instalments unaided will not provide for the 


redemption of the loans for short-lived ascets by the end of 
the term fixed by the sanctioning authority, some addi- 
tional charge against revenue is necessary, to provide for 
either the repayment of the balance of the loan then out- 
standing, or a corresponding part of the cost of the renewal 
of. these assets. It is desirable that this supplementary 
charge on revenue should be annually apportioned.” This 
is sound finance; we cordially welcome the support of Mr. 
Pearce to the policy for which we have for so many years 
contended. Our attitude, we know, has frequently been 
interpreted as one of hostility to municipal enterprise, though 
we have repeatedly repelled the charge. To legitimate 
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municipal trading, on sound and. safe lines, we do not 
take exception; but we have consistently opposed the 
incessant attempts to treat the sinking fand as an adequate 
provision for depreciation and obsolescence of plant, of which 
the Manchester undertaking presents so striking a series of 
examples—first belt-driven dynamos, then direct-coupled 
steam dynamos, then direct-coupled steam alternators, and 
finally, the largest steam alternators of their kind in the 
kingdom, have successively become out of date, to say 
nothing of switchgear, motor-generators, mains and other 
important and costly items—all within 16 years! Well 
may Mr. Pearce say, “Too often, it is feared, moneys are 
taken in relief of the rates which should have been applied 
in provision for renewals or depreciation.” We, at any 
rate, have done our best to advocate a sound financial policy, 
and we rejoice to learn that the views we have put forward 
are now generally accepted. : 

Whether the object of municipal undertakings should be 
to supply at or near cost price, or to make a profit for the 
relief of the rates, is, as Mr. Pearce says, arguable. It is 
also a subject upon which an immense amount of nonsense 
has been uttered, by municipal politicians whose lack of 
knowledge has been equalled only by the emphasis of their 
contentions. We used to be told that “in a few years’ 
time this magnificent undertaking will be free from debt, 
and vast profits will be made for the benefit of the citizens.” 
Even the use of the word “ debt” has been cavilled at— 
‘t borrowed capital” sounds so much better. But it is the 
same thing, and just as all other capital needs renewal, so 


, capital borrowed by municipalities must be renewed con- 


tinually—freedom from debt is but an aspiration, destined 
never to be fulfilled. We incline to the opinion that electricity 
should be supplied at the lowest rates compatible with due 
provision for depreciation and antiquation, together with the 
formation of a substantial reserve fund to meet contin- 
gencies. Those who contribute most heavily to the rates, 
and who would, therefore, benefit most by the allocation of 
profits to the latter, are also those who consume the largest 
amount of electrical energy and employ the greatest number 
of persons; the supply of cheap energy, like cheap water 
sopply, is of great benefit to the community, and it is very 
questionable whether the few shillings that a small trades- 
man would gain through contributions to the rates from the 
electricity department would be at all comparable with the 
advantages that he would derive, directly and indirectly, 


through the supply of cheap energy. As for the small. 


honseholder and the working man, in many cases they would 
gain nothing at all from the alleged “relief” to the rates, 
which are often paid by the landlord. 


Mr. Pearce next deals with the effect of the metallic- 


filament lamp upon the industry, and here again we agree 
with his view that it will eventualiy prove wholly beneficial, 
though, for a time, its benefits may be partially disguised, 
from the station engineer’s point of view. Plant will be set 
free to supply power, and the load factor will benefit by the 
relatively increased proportion of the power load. To 
increase the price of energy would, as Mr. Pearce remarks, be 
a very questionable policy. 

Touching on the proposition that has been under the 
consideration of the Association (and the I.E.E.) lately— 
the introduction of regulations. permitting of cheapened 
systems of wiring—Mr. Pearce expresses the view that the 
ure of flexibles above a given height from the ground, except 
where wires pass through walls or floors, is not inconsistent 
with the maintenance of the present standard of safety, a 
eondition essential to the adoption of any such system; he 
aleo ‘points out that economies can be made by increasing 
the limit for the number of lamps to be installed on a two- 
wire service, so as to avoid the expense and inconvenience of 
wiring a house on the three-wire system, and by increasing 
the number of lamps permitted on a single circuit. 
Obviously, the intreduction of high-efficiency lamps has 
made all such rules out of date, and in future they bad 
better be formulated on a basis of amperes:instead of lamps. 

As may be supposed, the chief electrical engineer to the 
Manchester Corporation has not. overlooked the importance 


“of power supply, to which, he thinks, electrical undertakings 
will chiefly have to look in the fature for their development, 
While acknowledging the importance of inquiring whether the 
prices obtained are remunerative, lest an undertaking should 
find itself landed in a critical position, he believes that the 
majority of power tariffs are framed on a remunerative basig 

and gives his approval to the theory that where extensions 
of generating plant have been necessitated by the growth of 
the power load, and have been carried out at the cheap 
prices now possible, the power.users should only be required 
to pay a correspondingly small proportion of the capital 
charges... This appears reasonable, provided that the whole 
of the power users get the benefit of the low rates. Mr, 
Pearce seems to hold that the particular power users whoge 
demand has led to the increase in plant should have the 

preference in this respect, a view with which we cannot 


- agree, and which, we believe, would be illegal if put into 


practice. 

The advantages of co-operation between large and small 
municipalities are touched upon in the address; there is no 
doubt that in very many cases the small authorities would be 
well advised to purchase energy in bulk from their bigger 
neighbours or from power companies, and many of them 
havealready lesrnt the wisdom of this course. Lastly, Mr. 
Pearce emphasises the necessity for the municipal electrical 
engineer to look after his status; there is no doubt that 
attempts are being made to belittle his importance, and not 
‘only in his case, but.in that of every engineer, the question 
of status is assuming greater and greater moment. 

Limitations of space forbid further reference to the 
interesting points raised in Mr. Pearce’s address, which 
should provide food for serious thought amongst electrical 
engineers in general. 


preg THE issue to-day of our Table of Elec- 
ie tricity Works of the United Kingdom 
completes the annual dose of statistics 
and data that we serve up for our readers. The number of 
stations has not materially increased, and as in the case of the 
tramway undertakings, but little change has taken place in 
the existing installations—this being largely dae to the influ- 
ence of the metallic-filament lamp, which has unquestion- 
ably checked increase of output, and has in some cases 
caused an actual decrease. The constant growth of the 
power load, however, except in the purely residential dis- 
tricts, has gone far towards counteracting this effect, and in 
the majority of cases the output shows an advance. This, 
combined with a reduction in the peak load, means an 
improved load factor. We sincerely thank all the engineers 
and managers who have furnished data, and only regret 
that the necessity of publishing the table at this date pre- 
vents us from including the latest results of a number of 
works. But this would happen, no matter when we 
published it. 


Wuen Mr. Pfeiffer read his paper on the 
ye sn enon -Diesel engine, he paid a compliment to 
* the author of a recent paper by using 
some of the figures it contained ; his. reward for doing 80 
was that the author of the paper quoted declared that the 
figures in question were not truly representative of the 
facts, and, therefore, Mr. Pfeiffer had fallen into grave error 
by the use thereof. Now this is all very well as a means of 
attack, but, incidentally, does it not recoil upon the author of 
the paper quoted? The particular figures purported to be 
-figares of sub-station costs, and were accepted in good faith ; 
but now they are geen not to be representative figures, but 
merely figures for a more than ordinarily costly instance. 
We cannot see that Mr. was 
uoting the res ; apparently, it not been for 
fringing we should -neyer have learned that 
they were really of no value as a guide. : 
But is there not too much of this comparison of station 
costs? Every case is so distinct that there can be little value 
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Oerlikon Electro-Hydraulic Riveter. 


An interesting application of electric power in combination with 
hydraulic mechanism is shown in the accompanying illustration of 
the portable riveter of the (G. 
Wiithrich), Oswaldestre House, Norfolk Street, W.0. The 
hydraulic system, with its enormous force and uniform motion, is 
ideally adapted to riveting, while the electric cable is the ideal 


means of conveying power to the machine ; the advantages of both - 


systems are utilised by employing an electric motor to drive a 
pump carried on the riveter itself. The frame is a strong steel 
casting, with a gap 30 in. deep and 16 in. wide; the hydraulic 
cylinder forms part of one of the jaws. The motor is of 
4 to 6 H.P., and runs at 1,420 k.p.m, driving through worm gear 
and connecting rods a reciprocating pump of the differential 
piston type, making 170 strokes of 14 in. per minute. The cylinder 
is built for a maximum riveting pressure of 90,000 lb., and is capable 
of dealing with rivets up to 3 in. in diameter; the outward speed 
is 16°5 in.. per minute, and the return stroke 70 in. per minute. 
A small reservoir is provided for the liquid (a mixture of glycerine 
and water with low freezing point), from which the pump draws its 


Fia. 


supply ; when the controlling lever is in the central position the 
water is returned to the reservoir, but on moving the lever to the 
working position, the pressure rises steadily, and can be maiatained 
on the rivet as long as desired, the excess of liquid when the rivet 
is closed being returned to the reservoir through an adjustable 
spring-controlled valve. A float fitted with packing rings rises and 
falls in the reservoir, and keeps the liquid constantly fed to the 
pump, in spite of the varying quantity in the reservoir, no matter 
to what angle the riveter is tilted. Toe machine weighs 2,750 lb., 
and with three men, during an ordinary 10-hour run, it has put in 
1,000 Z-in. rivets. It can be used anywhere, slung from a crane 
hook, and can, of course, be coupled up to the supply circuit at any 
p iat, while a mishap to one riveter will not affect others on the 
same circuit. The pressure and time of dwell on the rivet are 
adjustable to suit the sizs of the rivet, an advantage which, it is 
claimed, this riveter alone possesses. 

A similar type of riveter is made for use as a stationary riveter 
in boiler works, &c., in very much larger sizes, in which a sheet 
closer is arranged concentrically with the snap. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to this column should be written on one side 
of the paper only.] 


AMPERE” writes: —‘‘We propose lighting a small town in 
Ireland, and would be glad to know whether a provisional order 
would be necessary, or, if not, what advantages would accrue to us 
in procuring one. We understand that it would enable us to keep 
out all possible competitors. The urban authority is favourable to 
the town being lighted, but is indisposed to go to any expense in 
connection with the scheme. Would it be necessary for an urban 
aithority to obtain a provisional order before giving a firm 
permission to sell current and erect poles, &c., in the town? We 
would be much obliged for a reply to the foregoing queries, and 
would be glad to have the name of a good book dealing with the 
law on the subject.” 

*,* There is no necessity to obtain a provisional order. Anyone 
can supply electricity without an order, provided he complies with 


(a) the requirements of the Board of Trade with regard to overhead 
wires, 


&+.; (6) the requirements of the local authority as to or 


wires under or over highways. One advantage of a provisio 
order is that it specifies a minimum charge for light which the 
holders may demand. A provisional order confers no monopoly ; 
anyone else could set up a private supply in the area affected. The 
urban authority need not obtain an order before giving the 
necessary permission. 

The subj :ct is dealt with in “ Emden’s Building Contracts” (4th 
edition), p. 347 (Butterworth & Co., Bell Yard, London, E C.). 


L.G.B. INQUIRY AT WEST HAM. 


As stated in our last issue, the Local Government Board inquiry, 
presided over by Mr. H. Ross Hooper, M.Inst.C.E., into the appli- 
cation by the Corporation of West Ham to borrow £74,600 for the 
purposes of the electricity supply undertaking, was resumed on 
Wednesday, the 16th inst. Mr. R. Elvy Robb again appeared for 
the India-Rubber; Gutta-Percha and Telegraph Works Co., who 
opposed the application, and Mr. Drucker, instructed by Mr. Tweedy 
Smith, for several local wiring contractors who felt that the wiring 
department of the undertaking unfairly interfered with their 
business. The Corporation were represented by Mr. Edward 
Morten, K.C., and the principal officials. e 

The Iaspector, in opening the day’s proceedings, pointed out 
that, in his opinion, the questions as to the financial results of the 
past working of the undertaking, asked on the previous day, were 


’ revelant to the inquiry, for the essence of the successful working of 


the undertaking was the fiaancial result, and that was the only 
justification which could be given for the further large loan on 
capital account now required. 

The statement as to the working results of the sales and wiring 
department, which had been promised on the previous day, was 
handed in, Mr. Patterson, the borough treasurer, distinctly stating 
that he had not had time to closely examine it, and would not, 
therefore, vouch for its accuracy. He, however, stated that in 
future these separate accounts would be kept and presented at the 
same time as the annual financial statement. 

Mr. Drucker asked a number of questions both of Mr. Patterson 
and of Mr. Holmes, the manager of the sales department, as to the 
present system of working, but he failed to elicit any definite infor- 
mation as to what wiring work had been carried out. Mr. Holmes 
could not say how many installations had been carried out during 
the past year, or what rate of profit had been earaed ; he, however, 
said sufficient records had been kept to enable him to say that they 
did not work at a loss. They had carried out several installations 
outside the borouzh, but the practice had now been discontinued. 

The sales department had been reorganised during 1907, and the 
system of assisted wiring at present in force, under which the con- 
sumer paid 25 per cent. before the work was commenced, and the 
balance in eight quarterly instalments, has proved a success. It was 
admitted by Mr. Patterson that the plan previously in existence 
some years, under which payments were spread over a period of ten 
years, had proved unprofitable and had for some time been 
discontinued. 

Mr. Drucker then proceeded to inquire as to the methods used by 


- the department t» get business, and produced some cable quotations 


sent out by the department early in 1908, which, he said, were 
lower than prices quoted by manufacturers to the trade, In 
support of this statement he called Mr. Troup, of the firm of 
Messrs. Troup, Curtis & Co., who were wiring contractors in the 
borough. 

Mr. Troup gave evidence as to the low prices offered by the 
department, and stated that-he ordered 180 yards of 7/214 cable 
at the quoted price. The cable supplied was said to be of Messrs. 
Siemens’s make, and though an attempt was made to charge a higher 
price the claim was withdrawn, and the transaction was closed on 
the quoted terms. Pieces of this cable were sent to Messrs, 
Siemens, who manufacturing it. This was later sub- 
stantiated by . Huddleston, Messrs. Siemens’s representative, 
who pointed out that the cable differed materially from British 

ractice, and was, in his opinion, of Continental make. The fact 
that the price charged for the cable was lower than those charged 
by members of the Cable-Makers’ Association to the trade was 
supported by Mr. Coxell, clerk to Messrs. Troup, Curtis & Co. 
The cross-examination of these witnesses by Mr. Morten was 
deferred till a later stage of the inquiry. 

Mr. Elvy Robb opened the case on behalf of the India-Rabber, 


- @utta-Percha and Telegraph Works Oo., Ltd. He stated that his 


clients were large ratepayers, contributing not less than £7,000 per 
annum to the local rates, and as such were deeply interested in the 
prosperity of the undertaking. They were also as electrical engi- 
neers anxious that nothing should be done to discredit the in- 
dustry. They had looked into the published accounts of the undertak- 
ing, and into the possibility of supplying energy on a profitable basis 
at the low rate of 0°37d. per unit, and their engineer, Mr. Stuart 
Russell, M.1.E.E., had come to the conclusion that this could not 
be done with fairness to other consumers. This opinion was 
upheld by Mr. W. H. Patchell, M.LE.E., who would also give 
evidence on the question. As regards the recently-published 
accounts, he would point ont that the undertaking was only rated 
at £250, whereas the new assessment was-£12,900. If this were 
taken in the future, the rates, instead of being about £116, would 
at 9s. in the £, be over £5,600, a difference which would go far to 
swallow up any surplus calculated on the present basis. a 
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He considered the selling price of ‘87d. and even ‘43d. per unit, 

* which was stated to be the average price per unit for the 54 million 
units sold in the Silvertown district was too low, and he wouid put in 
carefully-prepared figures calculated on the actual results of work- 
ing at West Ham to prove this. These figures were prepared on 
the basis that each consumer ought to pay his share of capital 
charges on the basis of the ratio of his maximum demand to the 
eg demand of the station provided there was no diversity 

or. 

Mr. Robb stated that. proper depreciation charges should be 
allocated each year, as bearing in mind the practical abandonment 
of the Abbey Mills station, the reserve fund of £2,017, or about 
4 per cent. of the total capital outlay, was quite inadequate. 

After some discussion as to evidence as to cost of additions to 
electricity supply stations, given by Mr. Seabrook last year before 
the Parliamentary Committee on the London Power Bills, the 
inquiry was adjourned till Monday, July 5tb, when the various 
estimates of cost will be fully examined. 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


DOMINICAN REPUBLIC.—Consular invoices are necessary for 
all goods shipped to the Dominican Republic. Invoices must 
be delivered in quadruplicate in the Spanish languege to 
the Consul or his representative, and must contain the 
following particulars: The name of the shipper and owner of 
the merchandise ; the name of the person or consignee ; the 
place in which the goods are embarked, and the port to. 
which they are consigned ; the class, nationality and name of 
the vessel, and that of the captain; the marks, number and 
‘gross weight of each package; the net weight, measure and 
quality of the contents of each package, with an indication 
of the number of pieces of wrapper of each kind contained 
therein; the true value of the merchandise according to the 
quotation of the market at the time of presenting the 
invoices. 

At the foot of the invoices the following declaration must 
be made and signed by the firm :— 

Declaro que los bultos qui figuran en esta factura han sido 
comprados in Inglaterra para consumo en el Territorio de la 
Republica Dominica y que el contenido valor y pesos estan 
correctamente espresados. 

Londres, 


(Translation ) 
¥ declare that the merchandise referred to in this invoice has 
been bought in England for consumption in the Republic of 
Dowinica, and that the value and weights have been correctly 


given. . 
London, 
Dollar = 4s, 2d. 


An ad valorem duty of 738 per cent. is levied on the following 
goods imported into San Domingo, the values on which du 
is calculated being as shown below. : 


Steel in bars and ingots ... aa ep «+» $10 per 100 kg. 
Turpentine... Siig $80 per gallon. 
Wire, if iron plain $10 per Ib. 
Wire, if copper or brass, yellow or white ++» $80 per lb. 

$3 per barrel. 
«+» $2 per pair. 


vee eee fee 


Lamp shade s, if glass, plain or otherwise 


- if crystal, porcelain, or alabaster $6 per pair. 
Pitch ve ... $4 per barrel. 
Bells of all classes and sizes... $50 per 1€0 kg. 
Glassware not specified in the tariff | According to declaration. 


Petroleum (kerosene)... per gallon. 

Instruments not specified in the tariff According to declaration. 
Machinery not specified in the tariff According to declaration. 
In the case of certain goods, specific duties are payable as 


follows :— 
Copper in barsorsheets... ... $5 per 100 kg. 
Iror, unmanufactured, unwrought 


The following goods are free of duty :—Agricultural machinery 
and machinery for manufacturing industries, lubricating grease or 
tallow, machinery and instruments for scientific purposes, pumps, 
other articles for use of local manufacturing establishments. 

Goods not separately mentioned would pay a duty of 73:8 per 
cent. ad valorem. 

fn addition to the Customs duties, there are certain internal 
taxes imposed upon imported merchandise by the general Govern-- 
nent and by municipalities, with the approval of Congress. 


Carbide of Calcium.—The ~— over-production of 
carbide of calcium in Gero any is compelling the works to restrict 
the output, and as a consequence the sales of electrodes are being 
anfavourably affected. -The carbon factories. which turn out 
electrodes for the carbide works are having to work on these articles 
for stock for the first-time for several-years pabt;. - - 


. Copies of any of these Specifications ma: 


NEW PATENTS APPLIED FOR, 1£09. 


Compiled i for this journal by W. P. Tuompson & Co., Electrical Patent. 


High Holborn, London, W.C., and at Liverpool and B 
to whom all inquiries should be addressed. oe 


18,250. ‘Improvements in methods of charging and disch seCO 
batteries or electric accumulators.” A.M. June 

18,258. ‘Improved electrolytic meter.” G. 8, and G. Hooxnam, 
June 7th. 

18,265. ‘Stage arclamp.” TT. Francis, June 7th. 

, 18,268. ‘Improvements in liquid resistances,’’ A. Dirrmar. June 7th, 

18,295. ‘Improvements in or relating to electric furnaces.” H. Natxustus- 
and WEsTDEUTSCHE THoMarPHosPHAT G.m.b.H. (Application for Patent of 
Addition to No. 7,188/08.) June 7th. (Complete.) 

18,382. ‘* Improvements in and relating to automatio signalling and checking: 
apparatus for railway signals.’’ I. von KovoTxKIEwiTsoH. June 7th. 

13,848, ‘Smoke-actuated and heat-actuated electric fire alarm.” 
TURNER. June 7th. 

18,891, ‘Improvements in or connected with incandescent electric lamps of 
the Nernst type.” A.CuarKE. June 8th. 

18,407. ‘Improvements in clutches for electric automobiles and the like,’” 
C, M. DE SAInTE-CLArRE. (Date applied for under Sec. 91 of the Act, November 
16th, 1908, being date of application in France. Application for Patent of 
Addition to No, 13,284, 1909.) June 8th. (Complete.) 

18,483, ‘‘ Improvements in and relating to electric fuses.’”’ O, ENGEL. June: 
8th. (Complete.) 

18,442, ‘Improvements in electric switches and switch fuses,” 
June 8th. : 

18,448. «**Improvements in protected or armour-clad electric switch fuses.’” 
H. H. Berry and W. J, MarkHam. June 8th. 
Improvements in mercury or metallic vapour lamps.” H. A. 

une 9th. 


13,509. ‘Improvements in spark coils,” and W. H. Witson, 
June 9th. 


18,523, ‘Improvements in electric alarm clocks.” W. ScHRODER. (Date 
as for under Rule 13, February 3rd, 1909. An invention comprised in 
0. 2,596, 1909, dated February 8rd, 1909.) June 9th. 
526. ‘Improvements in or relating to magnetos, more particularly 
intended for the purposes of ignition in internal combustion engines.” F. L 
and A, H. SmitH. June 9th. 


A. W. 


H. H. Berry, 


13,527. ‘Improvements irelatingto electric incandescent? lamps.” 8, 


June 9th. 

18,528. ‘Improved method of resuscitating electric accumulator, |plates.’” 
J. M. Gonna, B. M. Drake and D.P, Battery Co., Lrp. June 9th. 

18,532. ‘* Improvements in electrical accumulators.” G.SToKER. June 9thr 

13,542. ‘‘ Improved process and apparatus for electro-therapeutic treatment,” 
N. Tscherkassorr. June 9th. (Complete.) 

18,560. ‘Improvements in and relating to dynamo-electric machines,” 
A. H. Minctey and C, A. VANDERVELL. June 9th. i 

18,578. ‘Improvements in and relating to the generation of currents.” 
E. C. R, Marxs, (J. L. Milton, United States.) June 9th. (Complete.) 

13,590, ‘* Improvements in or relating to electric starting and regulating 
switches.”’ G.O. Donovan. June 10th. 

18,612. ‘‘ Improvements in the joining of metal to porcelain or other non- 
conducting materials as applicable to electrical and other work.’ R, W. 

LE, Juae 10th. 

13,655. 
installations.” British THomson-Hovustron Co., Lrp., and G. 
June 10th. 

18,656. ‘Improved method of and means for operating electric switches for 
lighting railway trains.’”’ F.J.Braumont. June 10th. 

18,661. ‘Improvements in electric contacts.” A. SCHWEIGER. June 10th 
(Complete.) 

18,701. ‘*Improvements in methods of charging and discharging secondary 
batteries or electric accumulators.” A. M. June 1ith, 

Improvements in electric arc {lamps.” F,W.E.ScHver. June 


rovements in and relating to switchboards for electrical 
RICHARDSON. 


1909.) June llth. (Complete.) 


13,749. ‘* Improvements in telephone exchanges.” Siemens Bros. & Co., 


Lrp. (Siemens & Halske Akt.-Ges.,Germany.) Junellth. (Complete.) 

18,750. ‘Improvements in telephone exchanges.” Bros. & Co., 
Lrp, (Siemens & Haleke Akt,-Ges,, Germany.) June llth. (Complete.) 

18,762. ‘ Improvements relating to alternating electric current distribution 
systems.”” J,8.Pzck. (Date applied for under Rule 18, July 15th, 1908. _An - 
invention comprised in Application No. 15,047, July 15th, 1908.) June 11th. 

18,763. ‘* Improvements relating to alternating electric current distribution 
systems.” J. S.Ppcx. (Date applied for under Rule 13, July 15th, 1908. An 
invention comprised in Application No, 15,047, dated July 15th.) June llth. 

18,771. ‘Improvements in telephones.” C, ApAms-RaNDALL, June Iith. 

13,786. ‘* Improved method and means for fixing electric conductor wires on 
insulators.’’ C. Linke. June llth. (Complete.) 

18,828, ‘ Electric railway signal.” A.A. Norris. June 12th. 

18,827. ‘Improvements inor relating to the transformation of electrical 
energy into heat energy.” C.O. Bastian, June 12th. 

18,881. ‘Improvements in electric relays for railway signalling and other 
apparatus.” R. M. and British PNeuMATIC RatLway SIGNAL Coy 
Lrp. June 12th. 

18,842. ‘ Improvements in electric arc lamps.” W.R. Riines. June 12th. 

18,851. ‘‘Improvements in electric signalling apparatus for use on and in 
connection with railway locomotive engines and the like.’ Improved 
Ratiway Sienats, Lrp., and A. C. BounEVIALLE. June 12th, 


PUBLISHED SPECIFICATIONS. 
be obtained of Messrs. W. P. 


Tompson & Co., 822, High Holborn, W.C., and at Liverpool and Bradford ; 
price, post free, 9d. (in stamps). - 


1908. 


_ Sroace Barrenies. W. C. H. Montgomery and J, J. Young, R. E. Hellyets 


and R. J. E. Paker. 27,882. December 
Insunation oF THE LAYERS OF WINDINGS oF ELECTRO-MaGNetic APPARATUS, 
Firm of R.- Bosth. 28,442. - December 30th. (Date applied for under 
Inte) national Convention, December 12th, 1908.) : 


ManuracturE. oF ELzotric CaBLES AND THE LIKE, AND OF MATERIAL FOR 


E. 8. A. Cohen, P. A. M. Cramer and W. Geipel. 10,585, 
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TURBO-PUMPS. 


Manufactured by Willans | & Robinson, Rugby. 
Apply to 
JENS ORTEN-BOVING, M.LM.E., 


_ 72 & 74, Victoria Street, Westminster, S.W, 


Bedminster Smelting Works, Bristol,. 
Sellers of ANTIMONIAL LEAD of all Grades. 


Buyers of LEAD ASHES and LEAD RESIDUES 
from ACCUMULATORS. — 


LITHOLITE, 3 RHODES Johnson & Phillips, Ltd., 
‘ 14, Union » Keni 
Handles, Bushes, Washers, Bobbins, £0. MOTORS. Are Lampe: 
THE RANKINE PATENT FEED | | ANCASHIRE ye a 
| WATER FILTER CO,, Ltd, 
14, Water Street, DYNAMOS MOTORS 
_ tbiverpool. MOTOR MAyp 
| “WATER TURBINES. | C. PASS & SON, Ltd., BRISTOL’S 


RECORDING INSTRUMENTS, | 
For Pressure, Temperature and Electricity. 


J. W. & O. J. PHILLIPS, 


23, COLLEGE HILL,: CANNON ST, 


Tel. Westm, 5498, T',.A.: ‘* Jenorten, London.” Telegrams: “ Pass, Bristol.” Telephone 4765, LONDON, E.C. 
‘RALPH NEAL CH 
Maker of Presses, Press Toole & Punohes of every WESTERN ELECTRIC co., CHURTON 
description for Electrical & Mechanical Engineers, Current—Sinoie 


Washers, Press in 
Steel, Brass, or any Materiel tor 
LABELS & NAME PLATES A arnewerey: 


48 & 60, PERCIVAL STREET, LONDON, Ec. 
Telephone—4948 Central. 


WOOD & NEWLAND, 


42, Spring Gardens, 
Manchester. 


VALUATIONS. 


Victoria Embankment, W.C. 
and North Woolwich, B. 


MOTORS. 


T. HARDING CHURTON & CO., 


WIRES AND CABLES. - 


See Advertisement last week, p, 8, 


See Advertisement, p. 44. Atlan Worka, Water Tane TRPDS 
CONNOLLY BROS., Ltd., | CANTIE SWITCH Mfg. Co. 
for Contractors to the Admiralty, 


69, MOUNT ST., NOTTINGHAM. 


TOTALLY ENCLOSED IRONGLADS, r4-s00 2. 500 v. 
Quick “‘ Make” and “Break” Automatic Locking. 


HALIFAX, 
YORKS. 


Cloth. Post Free, 1%, 6d. 


APPLIED MAGNETISM: 
AN INTRODUCTION TO THE DESIGN OF 
ELECTRO-MAGNETIO APPARATUS, 

BY A. KINGDON, B.A., 

\y Math. Schol., Pem. Coll., Oxon. 
Many Original ; Seven ‘Tables, 


ALABASTER, GATEHOUSE CO., 
4, Ludgate Hill, London, 


‘Parent 


THERMIT LIMITED, 


27, MARTIN'S LAND, 
CANNON STREET, 
. LONDON, E.c. 


Alumino Thermic Welding Process. 


Storag 
N. MORRIS & 


ERITH’S GRATELESS 


UNDERFEED 
STOKERS. 


ERITH’S ENGINEERING 60., 
70, Gracechurch St., LONDON. | 


J. G. WHITE & COMPANY, Ltd., 
Electrical, Mechanical & Civil Engineers, 


GENERAL CONTRACTORS, 
9, Cloak Lane, Cannon St., London, B.C. 


Tel. Whitterick, London, 
Telp, : London Wall, $686 Central, 


LEA” RECORDERS 


+ FOR MEASURING - - 
BOILER FEED WATER, 
AIR PUMP DISCHARGES, &c. 


THE “LEA” RECORDER CO., 
28, Deansgate, Manchester. 


THE 


MIRRLEES WATSON 


Co., Ltd., 
Glasgow. 


CONDENSING PLANT. 


Tel. 2236, 
City. 


VICTORIA 
DYNAMO & 
MOTOR 
Co. 


CRAVEN HOUSE, 
KINGSWAY, 
LONDON, W.C. 


Advertisement Index see page 60. 
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FRANKENBURG SONS, LTD., 
Greengate Rubber and Cable Works, : 
Salford, MANCHESTER. 


BOBOSS 


MANUFACTURERS OF 


VULGANISED RUBBER 


ART D 


BITUMEN CABLES. 


KORTING BROS., Lr. 53, 58, Westminster. 


: Kor ting, London. Telephone: 49, Victoria. 


EJECTOR 


AWARDED GOLD MEDAL AT 
FRANCO-BRITISH EXHIBITION, 1908. 


100,000 Gallons per High Vacua, without Air Pumps. 


hour capacity Con- 


denser attached to No Moving P ar ts. 

Parsons’ Turbin 
Cost of Working Low. 
Exhibition. _ 


3 | Certain in Action. 
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BULLERS, 


Porcelain Works, HANLEY, STAFFS. London Office: 6, LAURENCE POUNTNEY HILL, 
Ironworks, TIPTON, STAFFS. Telephone: London Wall 4901/8. CANNON STREET, E.C. 


Telephone: London Wall 4907/8, 


A) TESTED TO 133,000 VOLTS. 


Bias LINOTAPE 


An Oil Coated Bias Insulating Tape for Armature and Magnet 
Coils, Cables, Switchboards and all High Tension work. 
Ask for Samples. They will interest you. 


THE MICANITE & INSULATORS CO., Ltd., Empire Works, Walthamstow, London, E. 


Self-Lubricating. HEAP & JOHN 


SON, 
28, Hatto Hatton Garden, E. C., LONDON. 


THE “GROVER SPRING 


| PARTRIDGE CARBON BRUSHES. U RI N E 


WASHER” NUT LOCK. SWITCH 
Invaluable wherever a nut is liable to 
vibration. Made for bolts of all sizes, from HANDLES 
8-16-in. upwards. 
Over 100,000,000 in use. are the 


wrare of imitations. _ 


WRITE FOR PRICES. BEST as1¢ CHEAPEST 
GROVER & CO., Ld., whart ad., London, W. on the Market. 


LAMP Lave LONE “apply tor- REDUGED- PRICES 
‘SEND FOR Lists, 


and 
_ allel DEVICES, WINCHES, PULLEYS, WIRE ROPE, 


WHEEL PATTERN 
with brass bush. 


Ilustrated List post free from 


THE ROBURINE COMPANY, 


18, Vietoria Street, London, 
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Telegrams ;—“ Belliss, Birmingham.” London 


TD. 


BELLISS MORCOM, 


Engineers, 


ESTABLISHED 1852. 


ENGINES, 


AND 


AIR COMPRESSORS. 


4000 Engines built, representing 
800,000 B.H.P., 
in Standard Sizes from 
5 to 2700 B.H.P. 
of Simple, Compound and Triple 


| } 


. 


OF 


STEAM 


ok: no 


PJAMES HOWDEN & LTD., Scotland St, GLASGOW. 


Telegraphic —" HOWDEN, GLASGOW,” 
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FREDERICK SMITH AND COMPANY, 


WIRE MANUFACTURERS 
(Incorporated in the LONDON ELECTRIC WIRE CO, and SMITHS, Ltd.), 


Contractors to British and Foreign Governments and siti Companies. 


Telegraphic Address: MANCHESTER.” 


COPPER WIRE 


100 Per Cent. Conductivity. Ali Sizes to ‘001. 


Hard Drawn H.C. Copper Line Wire; Special Tinned Wire. | 


(RADE 


“COPPER TROLLEY WIRE, 


Prepared and Tested; Half-Mile and Mile 


{*Cog Wheel 


c QUALITY, for Telephone Lines, ao 


PHOSPHOR BRONZE SPRING WIRE. 
Alum{nium Wire and- Strip for all. Electrical Purposes. 


‘Salford, MAN CHE STER. 


Telegrams: “ ELEOTRIO, LONDON.” —_ TELEPHOND No. 3105 London Wall, 


THE ELECTRIC WIRE 
SMITHS LTD., 


‘Offices and Warehouse : PLAYHOUSE YARD, GOLDEN LANE, LONDON, E.O. 
Works: LEYTON, E. 


MANUFACTURERS OF EVERY DESORIPTION 
_ CABLES AND WIRES. FOR ELECTRICAL PURPOSES. 


AND» OTHER 


HIGH RESISTANCE ALLOYS. 


| DYNAMO WIRES, STRIPS and COM PRESSED STRANDS. 


INSTRUMENT WIRES: Silk. & Cotton covered. — FLEXIBLES. 
PATENT ENAMEL-INSULATED WIRES. FUSE WIRES. 2 BRUSHES. 


vointinc MATERIALS. PRICE LISTS ON APPLICATION. — INSULATING VARNISHES. 
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SCREWS 


In Standard or other Threads, and in 
any Metal turned from Solid 
Drawn Rods by Latest Improved 
Automatic Machinery. 


EVERY DESCRIPTION OF SMALL 
TURNED PARTS. 


ACCURACY GUARANTEED. 


For Special Low Prices abby 
D. GILSON & 
"$60, KINGSLAND ROAD, 
Telephone No. 494 Dalston. LONDON. N.E. 


PAEGE & Co., 


BERLIN, N.W. 5. 


THE ONLY SPECIAL VARNISH AND COLOUR FACTORY FOR 
ELECTRICAL PURPOSES. 


Our Products were awarded a GOLD MEDAL at the Marseilles Internatiénal Electrical Exhibition of 1908 


Interesting Catalogue with details of Novelties Free on Application. 
A. F. AMMON, Sole Agent for Great Britain; 52, Chapel Street, Blackfriars, Manchester. 


_ BYRON HOUSE, 82 to 85, Fleet Street, E.C. ek eee 


Works: Beeston, near Nottingham. 


ators of TELEPHONE and THLRGRAPH APPARATUS, 
~ IRE ALARMS & TESTING INSTRUMENTS, & 


SPEOIUALITY 


TELEPHONE INSTROMERTS ro 
> MAGHETO AND BATTERY RINGING, 


F. HUTCHINS & CO., 


INSULATED WIRE Crescent Works, Telephone: 
and GABLE MAKERS. HARLESDEN, N.W. HARLESDEN. 
UR cotton-covered wires are insulated by a patent process which enables us to 
co 3 ON produce a magnet wire having special advantages. The covering is rendered 


DAMP-PROOF by a method which does not interfere with the subsequent use of 
COVERED ordinary varnishes. There are no KNOTS OR JOINTS of any kind in the cotton covering, 
MM AGNET which, moreover, has a smooth, highly finished, flexible surface that will stand handling well. 


We invite you to send for quotations and samples, as you will find that our 
WIRES. claims can be substantiated, and our prices are right. cae 
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HOW THE EXPLOSIVE EFFECT OF THE ARC IS REDUCED Features of “ NOARK” Enclosed Fuses : 


TO A MINIMUM IN ‘‘NOARK’? FUSES, AND THE with whic the fuse blades are 
Se Ca) 
ENCLOSING CASES PROTECTED FROM INJURY BY HEAT. 2nd —The method of fastening the fuse ferrule 


to the tubing, assuring a mechanical 
which cannot pull out due 

to pressure from within. 
3rd.—The multiple strip construction breaking 
up the aro formed at the moment of 
rupture of the fusible elements into 
1 four paths, distributing the metal 
through the filling so as to ensure the 
maximum absorption of metallic vapours. 
4tb.—The perforations of the fuse strips, the 
use of which makes it possible to pro- 
duce a fuse which will carry its 
3 maximum current at the minimum 

temperature, 

For Particulars and Prices o, ‘‘NOARK” FUSES apply to— Sth.—The granular filling material adapted to a 
high degree to absorb the metallic 


vapours at the moment of short circuit, 

the vent screens. 

6 LLOYD'S AVENUE, LONDON, E.C. _ 

PRICE LISTS ON APPLICATION. ingoreutting, 


HINDLEY HIGH-SPEED VERTICAL 


GAS ENGINES 


TO WORK ON TOWN’S SUCTION OR PRESSURE GAS. 
For DIRECT or BEL DRIVE. 


WRITE 
for 
LIST 
No. 3124. 


Sizes in Stock or in Progress, 10—240 Brake Horse-Power 
HIND EY & N BOURTON, DORSET. 
E. S. L S0 S. 11, Queen Victoria St., London, E.C. 


COPPER 
EXPANSION PIECE, 


EXHAUSTING TURBINE 
ENGINES. 


cS; HIGH - CONDUCTIVITY 


CASTINGS and 


COPPER | 


JOHN DORE a ¢ co., GALVANISED OR UNGALVANISED, UNDERTAKEEN IN CONNECTION’ 
Coppersmiths and Brass Founders, WITH ELECTRICAL WORK. 
BROMLEY, MIDDLESEX. 
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ECTRIC MOTORS 


Head oreo: Abchurch Yard, Cannon Street, E.C. 


680 H.P. Direct Current Motor. 


Branch Office: 
MANCHESTER. GLASGOW. 
‘SHEFFIELD. CARDIFF. NEWCASTLE. 
BUENOS AYRES. JOHANNESBURG. SYDNEY (N.S.W.). TOKYO. 
5867,5868, 5869 Bank. 


Telegrams: ‘‘ Dicker, London.”' 
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James Macintyre & Co., Ltd.. 


every 
description of 


ELECTRICAL 
PORCELAINS, 


Highest Quality. 
Moderate Prices. 


INSULATORS 


For. 
Work to 


100, 000 Vo tts. 


Washington 
BURSLEM. 


TELEPHONE: 5414. TELEGRAMS: 
“FOREST. 


ELECTRIC COM PANY 


PROTECTED,CABLE 
AND SOLID 


FOREST city] 


CorRNBROOK Ro., MANCHESTER. 


CARSON, EVANS & 0OO., 
Mo. 3; 


* 


‘REX Switch Fuse 


applied for). 


Send for Particulars and Prices. 


Greengate, Salford, 
MANCHESTER. 


“LUBRICATORS, 


and ensure 
LUBRICATION 
= without waste of oil, 
STEAM GAGE ry VALVE CO., 
“147, Queen” Victoria Street, LONDON, E,C. 


108, FENCHURCH STLONDON, EC. 
4 
| 
FALCON WORKS, 
3 j 
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SMITH, 


LIQUID 


TheseControllers are fitted with slow-motion LLE 
screw starting gear. The three contact plates 


are actuated; by one wheel handle, each; plate 
dips into a separate trough. 


ORDSAL ELECTRICAL WORKS, SALFORD, MANCHESTER. 


Victoria Street, Westminster, 5.W. CARDIFF : 7, Western Mail Chambers. 
GOW : 198a, St. Vincent Street. SWANSEA: 63, Wind Street. 
MINGHAM : Council Chambers, Colmore Row. ROTTERDAM : 3, Nieuwlands. 
@- 2:1, Higham Place. SYDNEY, N.S.W.: 2, Hunter Street. 


A.C. SWITCHGEAR 


Telegraphic 


Address :— — 
INDUCTION, 


39 Starting 


and Speed- 
Regulating 
Pane's, 
controlling 3-phase 
A.C. Motors in. 

a Lancashire 
Cotton Mill. 


caaeonia 17 & 18, Warstone Lane, 
WORKS, BIRMINGHAM. 
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TO— 


hone :— 


RAL. 


POLISHING 
MACHINERY & MATERIALS, 


POLISHING LATHES, EMERY GRINDERS, 


DISC GRINDERS FOR ELECTRICAL FITTINGS, 


ELECTRIC POLISHING MOTORS, 


POLISHING LEATHER & SPECIAL MATERIAL FOR ELECTRICAL FITTINGS 


WRITE FOR LIST “‘E.R. 4.” 


W. CANNING & CO., 
BIRMINGHAM. 
London Office & Warehouse : 18, 19, 20, $t. John’s Se., Clerkenwall, E.C. 
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WELLS ' 
WASTE OIL 
FILTERS 
WITH PATEAT “ SIGHT-FEED” SYPHONS. 


Over 14,000 Sola. 


by ort time, 
on has hitherto been 
away, can be filtered and used again 


 t.—For users having only a small 
of oil to treat (no "eyphon) 


17-in. x 9-in, 
No. 2.—Two chambers ‘age about 


gallons oil, 86-in, x 16-in. 10/- 
Neo. 8.—Two top chambers hold about 
24 gallons oil, 48-in. x 28-in. 189/e 
Ne. 6.—Very powerful Filter for 
treating Jarge quantities of oil, fitted 

with two steam coils, 64-in. x 80-in. 
336/- 


Write for and and Samples of 
tl 


weg “LIGHTNING” LIME AND COLOUR WASHER. 
-A Great SAVING of TIME, LABOUR and MONEY, 
NO OUTSIDE POWER REQUIRED. 
Saves its Cost ina Few Days 


Over 4,000 Sold. 


Lime, Whiting, or Cold 
Water Paints. 
| applied at a sped of from 10 to 20 
square yards per minute, in a maaner 
superior te brushwork. One coat 
with machine on surfaces is 
equal to two applied w.th brushes. 


No. 6a.—Small size, 
from pail &8 


Ne. 0. 4a, on Wheels 


1 
Large Size 1 
Ne. Sa,on Wheels 1 


A. C. WELLS & CO., 
{01a, Midland Ré., 


St. Pancras, London. 


Works :—Carnarven Street, 
MANCHESTER. 


Nos. 4a and Sa Patterns. 


RAMSDEN, CAMM & CO., Lr, 


BRIGHOUSH YORESHIRNRE 


Iron, Steel and Copper Wire Drawers. 


MANUFACTURERS OF 


TELEGRAPH, TELEPHONE AND CABLE WIRE, 
Contractors to H.M. Postmaster-General, the Indian and Colonial Governments, and Leading Rallway Companies. 
_ SPECIALITIES :—FINE SIZES OF H.C. COPPER, GERMAN SILVER, &c., WIRES. j 


Eb onite. be. Hein, Traum 


& SONS. 


Formerly HARBURG INDIA-RUBBER O. GO., 
Large Stook kept of London Warehouse: F. WINTER, 8, Redorese_St., £.C, 


Sheets, Rods, Tubes 


ELECTRIC WIRE CASINGS | 


ACCUMULATORCASES, BATTERY XES, 


and MILLS, 107-8-8, Snows Fields, Mewoomen Bi. 
LONDON: Palmer Green Bi, dase all. 


DANIELS’ PATENT GAS PLANTS. 


Pressure and Saction. Large asumbers working. 
Simple. Reliable. Bfticient. Bconomical. 


DANIELS’ HIGH-SPEED PUMPS. 


With Gutermuth Patent Spring a 


DANIELS’ GAS ENGINES. 


T.H. & J. DANIELS, Ltd., Eagiacers, ST#OUD, Eag. 


SPECIAL SWITCH CASES & BLOCKS. 
oom ANY SHAPE OR SIZE. 


Wood Letters supplied ready for Wiring. 


Fan Frames of all kinds. 
Blocks for Sunk Switches. 


General Woodwork for Electrical Purposes. 
PUNCTUALITY A FEATURE. 


J. DODIMEAD & SON, 


50, Tottenham Court Rozd, W. 
Telephone: 1137 Central. 


MOTOR CAR 
ACCESSORIES 


Boot Lamps, Switches, 
Accumulators, Speaking Tubes, &c, 


qe 


WRITE FOR LiI8TS. 


D. H. BONNELLA & SON, at 


Manufacturers of Motor Car & Electrical Accessories, 
Iwory, Bone and Wood Turners, 


58 & 60, Mortimer St., — Ww. 
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LOW. CURRENT CONSUMPTION, 
HIGH. EFFICIENCY & LONG LIFE. 


These 17-watt Osram Lamps take 
but HALF the Current of an 8-C.P, 
Carbon Filament Lamp, and give a 
much brighter, clearer light, and 
BURN IN ANY POSITION, 


17 Watt, 
100—135 Volt, 
App. 16 H.C.P. 


INSIST ON 
“OSRAM 
ON EVERY 
BULB. 
PEAR SHAPE. ROUND BULB. 


2/9 each. each. 


OSRAM LAMPS ARE NOW MADE UP TO 

1000 CANDLE-POWER, AND ARE SUITABLE 

FOR ALL LIGHTING PURPOSES, WHETHER 
INSIDE OR OUTSIDE. 


FULL PARTIOULARS OF ALL IN BULLETIN 1332. 


OSRAM 


THE GENERAL ELECTRIC Ltd., 


1, Queen Victoria Street, E.C. 


BRANCHES— | 
Victoria Bridge, Manchester. Street, Cardiff. Corner.of Waterkant and Chiappini 
Ne + 71, Waterloo Street, Glasgow. 13, Queen Street, Belfast. Streets, Capetown. 
; me 30, Gallowgate, Newcastle-on-Tyne. Went 12, Ree Rodier Paris. Corner of Loveday and Anderson 
42, High Street, Birmingham. 134, Fuencarral, Madrid. Streets, Johannesburg, &c., &c. 


fe 16, St. Andrew Street, Dublin. ‘|. Works: LONDON, @litton, BIRMINGHAM, MANCHESTER. 
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Motors 


FOR POLISHING, 
GRINDING, &c. 


Suitable for fixing 40 Bench, or 
on Pedestal, as illustrated. 


ANY GIRGUIT, | 
A.G. or D.G. 


SATISFACTION GUARANTEED 


“CRYPTO” 
QUALITY. 


WE ARE ACTUAL MAKERS 
of Lighting and Charging 
Plants, Motors, Alternators, 
and SWITCHBOARDS, &c., 


and can quote competitive 


12830 and 12831 Central. prices: 
Wires: =\% : 


“Commatator, London.” 


CRYPTO ELECTRICAL 


155, 157 & 159, BERMONDSEY STREET, DON, S.—E. 


NOT E ELECTRICAL CONTRACTORS 
NA | to AND THE TRADE 


HE D-P BATTERY COMPANY, Limited, of 
BAKEWELL, protects the interests of Contractors, and 
does NOT quote trade terms to private users. 


IT RESTS WItH THE TRADE TO SUPPORT 
THIS POLICY TO MUTUAL’ BENEFIT 


During the past two years the Company has doubled its 
aumber of customers and had to double the area of its works 


The D-P BATTERY COMPANY, 
Head Offices: BAKEWELL, DERBYSHIRE 


London Office: 11 VicrorIA STREET, WESTMINSTER, S.W. 


Telephones: 2 BAKEWELL; 291 WESTMINSTER. ‘ ESTABLISHED 1888 
Telegrams : “ BATTERY, BAKEWELL”; “CUMULOSE, LONDON.” CONTRACTORS TO THE ADMIRALTY ° 


Cables: ABC CODE, 5th EDITION.. 2 AND THE WAR OFFICE 
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The ‘WATKIN? SWITCH 


(PATENT) 
and ELECTRIC CURRENT CONTROLLER, 
AS USED BY THE HOME AND COLONIAL GOVERNMENTS. 


The ONLY means of Regulating Electric Current to save 8O per cent. when turned down. 
WHERELY 


ELECTRIC LIGHT IS REGULATED THE SAME AS GAS. 
For Metallic or Carbon Filament Lamps, Fans, Electric Heaters, Cooking Stoves, Motors, &c. 


FOR USE ON EITHER DIRECT OR ALTERNATING CURRENT. CURRENT and COST. REDUCED TOGETHER. 
- Retail Price @2/= each, for 25 to 250 volts in either of the following grades:' 
No. 1, 70; No. 2, 130; No. 3, 200; and Ne. 4, 260 Watts. 


Also from 260 to 440 watts, 3@/=, and 450 to 600 watts (high volts only), 3S/=. 
WRITE’ FOR FARADAY HOUSE REPORT AND TRADE TERMS. 


ADAMS & COMPANY, 
Telephone: 684 Victoria. Telegrams: CoLEPERCH, LONDON. 
Can be obtained from DRAKE & GORHAM, Ltd. ; EDISON & SWAN U.E.L. CO., Ltd., &c., &c. 


For converting 
an alternating 
high or low ten- 
sion supply into 
continuous cur- 
Pent. the Peebles 
Motor. Converter 
(La Cour Patents) 
is simpler, more 
‘satisfactory, and 
more reliable than 
any machine on 
the market. 


PEEBLES 500 Kw. M2TOR CONVERTER (LA COUR PATENTS). 


Engineers, EDINBURGH. 


CANNOT GET 


GREATER BRILLIANCY, EFFICIENCY OR ECONOMY 
IN FIRST AND SUBSEQUENT COST THAN FROM THE 


BEAR THIS IN MIND, AND SEND FOR PARTICULARS TO 


Telephone: 258 Atzans. Telegrams: Vorrancon, St. ALBANS. 
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“manny” 


Tue GABRIEL LAMP Co., = 


ELECTEIG LAMP MANUFACTURERS, 


15, Victoria Street, 
LONDON, S.W. 


== _sCTELEPHONE: 6223 WES 
SS 


TELEGRAMS : 
= *GABIONAGE, LONDON.’ 


With Festoons made with “ Handy” Lamps 
you hae No Waste, No Special 
Stock, No Holders, and the Lamps can 


ELLIOTSY BROTHERS be used afterwards in ordinary bayonet holders. 


Century Works, LEWISHAM, LGNDON, 8.E. : Post us your flexible and we will connect on 


to it any number of ‘‘ Handy” Lamps ordered. 


No charge for connecting on lamps. _ 
Large stock of “‘Glowire” “C.G.” Metal 


Lamps. 


QUEEN’S ENGINEERING WORKS, BEDFORD, | 


And QUEEN ANNE’S CHAMBERS, WESTMINSTER, 8.W. ° 


CONDENSERS, 


HIGH 
VACUUM. 


“HIGH 
EFFICIENCY. 


‘LOW POWER REQUIRED 
| FOR 
DRIVING PUMPS. 


SMALL QUANTITY 
CIRCULATING WATER. 


SURFACE CONDENSING PLANT WITH MOTOR-DRIVEN 


TWIN AIR PUMPS AND CIRCULATING PUMP. 


| | 119061 
KS Wie | 
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00 Aagmrally 
War fists 
1860, 


You. GET 1 THE ORDER 


QUOTING ON 


ALLDAYS’ 


FANS also RAW HIDE 


PHONE ‘Ne 


‘BALL BEARING. 
TOTALLY ENCLOSED. 


ALLDAYS & ONIONS CO., | Mances 
_ LONDON: Great Western Works, 
20, Bucklersbury, 


MANSION HOUSE. BIRMINGHAM. 


BROWN SONS £70, 
HUDDERSFIELD, 


PAPER INSULATED LEAD COVERED CABLES, 
V.L.R. WIRES AND CABLES, 
TELEPHONE AND TELEGRAPH CABLES, 


Aubert, Grenier & Co., 


Works : Cossonay-Gare, SWITZERLAND. 
| Dijon FRANCE. 


Laying of Cables at Bordeaux (France ) 


Three-Core 6000 volts. 
110 miles { Four-Core 600 volts. 


Telephone + 287 HOLBORN. 68a, LINTOLN’S INN FIELDS, LONDON, W.C. 


REID 


Electrical and Telegraph ere and Contractors, 


MAINS for LIGHTING, 


POWER, TRACTION, &c., 


Telograms:—“ SUPRA, LONDON.” Telephone No. 12,249 Central. , 12, RF ROAD, LONDON, N. 
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TUNGSTEN LAMPS. 


B.T.H. Tungsten Lamps have 


‘an efficiency of approximately 
1°25 watts per British Parlia- 
mentary ‘Standard Candle, 
made in Rugby, 
England, ‘supplied for the 
‘and _ prices given in 


the appended Table. 


25 to 274, 2/3 | 100 to 135 
50 to.55 2/6 


__* Deliveries given trom 16th August. 
‘They will-burn any position, give. satisfactory service on either alter- 


nating or continuous current circuits, are supplied with either spherical 


or pear shape bulbs, and have an average life of over one thousand hours. 


THE BRITISH THOMSON-HOUSTON CO., LTD., 
ELECTRICAL ENGINEERS AND MANUFACTURERS, | | 


HEAD OFFICE & WORKS: RUGBY, ENGLAND. 


Z BRANCHES: 
LONDON : 88, Cannon Street, E.C, GLASGOW: $1, Wellington Street, 
MANCHESTER: 80, Cross Street. LEEDS: Greek Street Chambers. 
SHEFFIELD: 41, Church Street. BIRMINGHAM: 116, Colniore Row. 
NEWCASTLE-ON-TYNE: Collingwood Buildings. MIDDLESBROUGH: Maritime Buildings. 


Address Enquiries to nearest Branch Office, 


= 
| 40 | 2/9 
10. 4/3 i 
¥.C. 


{June 25, 1909 


MACHINE TOOL, 
ON’A SMALL? TOOL, 
| aE GAUGE, 
MEANS FIRST=CLASS ivptics A GUARANTEE. 


A great variety of Machine Tools on belt in our Showrooms, and large stocks of Small Tools and Gauges. 
Prompt Dispatch of Catalogues, Pamphlets, Quotations, &c., upon receipt of Inquiries. 


ELECTRICAL INYERLOCKING.  cavsrat raison” 


The Board of Trade have again and again urged the necessity of combining the *‘ Lock,” and “* Block,” systems by actual connection between the be eg ee 
Instruments and Locking Levers, to effect working.”” This great together with 8: entary Automatic Train Action, has been 
reliably accomplished and brought into use on several lines by FARMER, protection of various Patents granted or assigned to them, 
Diploma of Honour (the Highest Award), Rainburgh, 1890. For Particulars, Plans and Estimates, app 


ELECTRIC FITTINGS 


OF ORIGINAL DESIGN 


in OXYDISED SILVER. 


The SHOWROOMS, ANTIQUE COPPER, 
At 100, OXFORD LONDON, W., 
And BROAD &ST., BIRMINGHAW, ANTIQUE BRASS, 


CONTAIN THE LAYCEST AND MOST VARIED DISPLAY IN EUROPE. CRYSTAL GLASS 


Manufactory: BIRMINGHAM. 


| 
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ASTON—WORSLEY 


-CONTACT-GEARS ana WINCHES. 


Simplest and most mechanical. For Prices and all Particulars see “Verity in. 3 Volumes.” 
: Volume I, page 350. 


DEPOTS: 


LONDON : 31, King St., Covent Garden, W.C. MANCHESTER : Hardman St., Deansgate. LEEDS : Prudential - Buildings. 
BIRMINGHAM : Cariton House, High. Street. LIVERPOOL: 1, Hackins Hey. GLASGOW : 40, Bath Street. 
BRISTOL : 59, Victoria Street. NEWCASTLE: 26, Eldon Square. ’ DUBLIN: 52, William Street, 


i 
if 


600 VOLTS. 


THE PRICES 
INTEREST YOU. 


Write us for .: 
ILLUSTRATED 

SHEET No. 65, 

which gives full Par- 


SIZES. 


— 
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“BENN is 


New COKING STOKER 
is the only machine on the market that is absolutely 


smokeless, smutless and. gritless, YET so designed as to 


secure a High Evaporative Duty from the Bollers. 


ECONOMICAL. ADJUSTABLE. 


Installed under Specific Guarantee. 


Write for “Pamphlet on 


“Bennis Plant 
for Electrical Undertakings,’’ to 


Ed. BENNIS & CO., Ltd., Little Hulton, Bolton. 


London Office ; 28, Victoria Street, S.W. 


Boys! Boulton Potteries. 


INSULATORS 


POTTERY FOR ELECTRICAL PURPOSES, 


Lambeth, "LONDON, s.E. 


TAYLOR 


MAKE 


Automatic Presses 
Blanking Presses 
Button » resses 
Coining Presses 
Cupping Presses 
Cutting-out Presses 
Drawing Presses 
Extending Presses 
Embossing Presses 
Four Crank Presses 
Geared Presses 
Heading Presses 
Presses 


Notching Presses . 
Oil-Can Presses 
Piercing Presses 
Rectifying Presses 
Self-Feed Presses 
Trimming Presses 
Un-Geared Presses 
Vertical Presses 
Wiring Presses, 


& CHALLEN, LTD., 


BIRMINGHAM. 


ENGINEERS. Established A.D, 1889, 


VACUUM 


CONDENSING PLANTS. 


Write: -for Special 


301. 


Literature. 


PUMP COMPANY, LIMITED, 


With which is incorporated the European Business of the Blake & Knowles Steam Pump Works, 
Bi stress Offices: 153, QUEEN VICTORIA ST., LONDON, E.C. 


And Branches in the Principal Towns and Cities throughout the World. 
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BALL BEARI 

THE FINEST 

IN THE 
WORLD. 


The Hoffmann Mfg. Co., Ltd, 


_ CHELMSFORD, ESSEX. 


POLYPHASE GENERATORS AND MOTORS, | 

DIRECT CURRENT GENERATORS, __ 

STEEL-CLAD MOTORS, 


Open, Protected, or Entirely Enclosed. 


ELECTRIC POWER PLANTS 


For TEXTILE and PAPER MILLS. 


Water Softening and Purifying. 


Park. Works, Newton Heath, MANCHESTER. 
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M anufacturing Electrical Engineers, 


Warwick Works, Coventry Rd., BIRMINGHAM. 


S.D.B. TYPE MAIN SWITCH 


This switch is of the Knife type, with solid metal biades fitting into clip contacts. it has a long and rapid 
break, and is suitable for General Lighting Purposes. 


2s, WEST CAMPBELL STREET, GLASGOW. 


ALL COMMUNICATIONS TO BE ADDRESSED 
TO 


. AGENCIES & DEPOTS 
IN THE CHIEF 
CENTRES OF THE 
UNITED KINGDOM 
AND ABROAD. 


TELEGRAMS: “ SANTOCHIMO, LONDON.” 
TELEPHONE: 4774 CENTRAL. 
A.B.C. CODE 5TH EDITION. 


“SANTONI” - 
FLAME ARC LAMP. 


“SANTONI PERL” 
ENCLOSED ARC LAMP. 


}\Manufacturers of 


LAMP 


PATTERN 1909. 


FLAME 

PATTERN 1909. ENCLOSED BRITISH MANUFACTURE. 
INVERTED 

Highest Finish. Reliability. Efficiency. Durability. 


Send All Enquiries to C 


Head Ofice FARRINGDON AVENUE, 


N. . ‘LONDON, E.C. 
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~The CAPACITY 
‘of a boiler can often be 
INCREASED by 40 per cent. 
with the aid of artificial draught produced by 
“ORDNANCE” CENTRIFUGAL 
FANS. 


The Most Efficient and 
Reliable Fans made. 


Run at. comparatively 
low speeds, hence little 
wear arid tear. 


Either Belt or Motor 
driven. 


May we quote to your requirements ? 


The Electric G Ordnance 
Accessories Co., Limited, 
Aston, Birmingham. 


Manchester :. 
J. Crawford, 2, Exchange Street. 


Bristol : 
B. Wild, 2, Elliston Road, Redland. 


VICKERS SONS MAXIM. Lo. 


—=- SHEFFISLD. 


Telegramea 1 VICKERS, SHEFFIELD. On Admiraity & War Office Lists. 
Telephone No. 3200 Sheffieid. 


COMPLETE EQUIPMENTS FOR 
ELECTRIC DRIVING OF FACTORIES. 


MACHINE TOOLS 
ELECTRIC 


PATENT BELTLESS DRIVE (eee 
FOR PLANERS. 243 FT. BORING DRIVEN BY. VICKERS’ VARIABLE 
CONTINUOUS and "ALTERNATING. CURRENT 
NORMAN GENERATORS and MOTORS OF ALL SIZES. 
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CARBONE 


CARBON BRUSHES 


FOR 


DYNAMOS AND MOTORS. 


PRICE LIST AND ALL INFORMATION ON OUR DIFFEREN? QUALITIES ON APPLICATION. 


17, WATER LANE, GREAT TOWER ST., LONDON, E.C. 


“PATENTED” 
12,409 of 1908. 


12,409 of 1903. 


Teleg.: “DURABILITY, WALSALL.” 
‘Phone ‘No, 447 Do. 


STEEL CONDUITS 
AND FITTINGS. 


FOR 
NEW CATALOGUE 


FULL RANGE OF OUR 
PATENT GRIP FITTINGS. 


SPECIAL BOXES, 


Low Prices for First-class Quality. — 


Hatherton Street, WALSALL. 


AGENCIES & STORES: 


CONTRACTORS TO 
_H.M. GOVERNMENT. 


BAXENDALE BROS., 
96, Whitechapel, Liverpool. 


The NORTHERN 
ACCESSORIES CO., 
Carr Street, Blackfriars St., 
Manchester. 


ORCHARD STREET, 
Newcastle-on-Tyne. 


ELDON STREET HOUSE, 


London, E.C. 


Commercial Road, WOLVERHAMPTON. 


Enamelled Steel Conduits. 


SEND FOR NEW ILLUSTRATED CATALOGUE 
JUST ISSUED. 


Reduced Prices. Novel Designs. 


Also Gas and Steam Tubes. 
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London & Hanley. and upwards. 


Porcelain pieces of our manu- 
facture shown at our stand at 
the recent Electrical Exhibi- 
tion, Manchester. Previously 
tested in oil from 80,000— 
118,000 volts. 


This group demonstrates 
the superiority of English 
Porcelains for high tension 
purposes. 


Mansbridge’s Patent Variable New type 


Standard of Self-Induction. d’'Arsonval 
Low range o7 to 12 millihenrys. High range 9 to 105 millihenrys. Galwanometer. 


Very Sensitive). 


NALDER Bros. 
12, CARTERET STREET, QUEEN ANHE’S GATE, WESTMINSTER, 


Telegrams: Telephone 779 Westminster, 


1S. 


9, 
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¥ 
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“ROBERTSON” 


are celebrated for their Brilliant Light, long, economical 
life, and moderate price. 

They are manufactured in great variety, and a special 
feature is made of supplying lamps to customers’ own 
requirements. This is done quickly and well, 


The principal Types are. the “ PEAR” shape, the 
WYTELITE, “@GIANTLITE,” and “ STRIP- 
_ LITE,” These are stocked to meet hurried orders, 


Prices and particulars per return. 


Liberal Trade Discount. 


British Made Th roughout. : 


The Lamps at Hammersmith, the Glass at the “Robertson” Glass Works, Lemington-on-Tyne.. 


“ROBERTSON” 
ADVERTISING LITERATURE 


- supplied with customer s own name and address. 


The two allustrationson this page are taken from the ¥; 
new Folder S 1266, which can be ag y —— we 


large quantities. 


Have you, recewed any? 


THE GENERAL ELECTRIC Lo. 


HEAD OFFICE: 
Queen Victoria Street, LONDON, E 


BRANCHES: 
Victoria Bridge, Manchester 13, Street, Belfast. 
71, Waterloo St., Glasgow. ; 10 and 12, Rue Rodier, Paris. 
42, High St., Birmingham. 
30, Gallowsate, Newcastle-on-Tyne, 
: 


Suet, Cadi, 
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CHEAP 


OFFICIAL NOTICES, &c., 


THE “ELECTRICAL REVIEW” 


PREPAID ADVERTISEMENTS 


Relating to Situations Vacant, Situations Wanted, Businesses Wanted, Businesses for Sale, Patents for: Sale, 
Specific Articles of any Kind Wanted, or for Sale or Exchange, are inserted at the rate of ONE PENNY 
; Per Word (minimum Is.) \ Box Number and “Electrical Review” Address count as Seven Words. 


Three Consecutive Insertions for the Price of Two, if ordered and prepaid with 
first insertion. : 


LATEST TIME FOR RECEIVING 9.30 a.m. THURSDAYS. 


Where Advertisements are to be answered to a given Number at the “‘ Electrical Review” Office, applications for Names 
and Addresses of the Advertisers will be entirely disregarded, and Letters giving Incorrect Box Numbers will be destroyed. 


*,* The Scale does not apply to Trade Advertisements, terms for which can be had on application to 4, Ludgate Hill, London, E.C. 


The ELECTRICAL REVIEW is the recognised medium of the Electrical Trades, and has 
by far the LARGEST CIRCULATION of any Electrical Industrial Paper in Great Britain. 


is. per Line in Column: 


= = 


Unless otherwise instructed, ALL LETTERS received in answer to Advertisements with a Box number 


ARE FORWARDED. NIGHTLY. 


Postages incurred are charged at cost. 


_'& PPOINTMENTS.— The Higher Telegraph Services : afford 


WHEATLEY KIRK, PRICE & CO. 


London, Manchester, and Newcastle-on-Tyne. 


ELECTRICAL and MECHANICAL 1860.) 


YALUERS, 
AUCTIONEERS & 
ARBITRATORS. 


46, WATLING STREET, LONDON, E.C. 
16, ALBERT SQUARE, 26, COLLINGWOOD STREET, 
MANCHESTER. NEWCASTLE-on-TYNE. 


Indices, London"' ; "Indicator, Manchester'' ; Indicator, Newcastle-on-Tyne." 
: 6077 Bank, London ; 3218 Central, Manchester ; 3229 Central. Newcastle-on-Tyne. 


WEDNESDAY and THURSDAY, JULY 7th & 8th. 


- To Electrical Contractors, Manufacturers, Art Dealers, Universal 
Providers and Others. 


Important Sale of High-Class 
ELECTRIC LIGHT FITTINGS, BRONZES 


AND ENTIRE STOCK, | 
‘af 66, BERNERS STREET, LONDON, W., which 


WHEATLEY, KIRK, PRICE & CO. 


have been instructed by the Receiver for the Debenture Holders to 
BY PUBLIC AUCTION: 

Upon the Premises as above, at 10.80 for 11 o’clock prompt each day, 
The Catalogue includes: Several hundred Pendants, Lahterns, Hlectroliers 
of various handsome designs (Empire, Adams, Sheraton, &c.), Brackets and 
Candelabra (Louis XIV., XV., XVI.), Table Standards, Desk and Reading Lamps, 
Choice Bronzes by eminent founders ; quantity of Wiring, Contractors’ Stores 
and Material; 2 to 5 u.p, Motors; Switches; Fuses and Lamps; the Office and 

Showrooms equipment, 

For Catalogues apply to Messrs. Lewis & Mounsrey (Chartered Accountants), 
24, Coleman Street, London, £.C., and the AvucrionEERs, 46, Watling Street, 
London, E.C., Albert Square, Manchester, or 26, Collingwood Street, —_—— 


on-Tyne,. 


EDUCATIONAL NOTICES. 
Latest time for receiving 9.30 a.m. Thursday. 


THE BRITISH CORRESPONDENCE SCHOOL OF 
ELECTRICAL ENGINEERING. 
~ Oept. B., 36, MAIDEN LANE, STRAND, LONDON, W.C. 
Send TO-DAY for Syllabus of Home Tuition. 6189 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 1s.). “Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion, 


PPLIED Mathematics.—Complete Courses at low inclusive 
fees, which may be paid by easy instalments. Free tuition 

on approval, Full Particulars and Specimen Lesson from the 
CorrRESPONDENCE ScHOOL oF ENGINEERING MaTHEMATICs, Bilston, 
Staffs. 8741 


A. - young men from 16 to 24 splendid opportunities. Com- 
mencing salaries from £150 to £180 per annum. The 
_Lonpon TEtEGRAPH TRAINING OoLLEGE, LTD., is constantly 
securing such appointments for its students, Wireless Tele- 
graphy practically tanght, and candidates prepared for the 
Government Examination and Certificate.—Apply for Prospectus 
to Manager (‘* 0”), Morse House, Earl’s Court. 3979 


NSTRUCTION . required.—Construction and Wiring of Gene- 
‘rators, Measuring Instruments, Telephone Systems. State 
terms and facilities.—4019, HuzorricaL Revizw, 4, Ludgate Hill, 
London. 4 
BRAMCAR Wiring Diagrams, Thomson-Houston, Westinghouse, 
Dick Kerr systems, 1s. each.— Woops, 25, Spekeland Street, 
Liverpool. 3943 


EDUCATIONAL NOTICES.—Continued. 


IRELESS Telegraphy.—No: previous technical knowledge 
required. Practical and theoretical Instruction. given. 
Complete tuition, from elementary to advanced. Lectures and 
practical demonstrations. N.B.—82 per cent. of our students 
obtained Government certificates at last official exam. followed by 
good appointments. Day and evening classes.—Full particulars 
gratis on application to Rapio Derpt., British School of Tele- 
graphy, 179, Clapham Road, London, 8.W. | ~ 8665 


SITUATIONS VACANT. 
Latest time for receiving, 9.30 a.m. Thursday. 


Wf letters are not to be delivered to certain firms or individuals (if 
known), instructions to that effect should be sent to the Manager of the 
ELECTRICAL REVIEW, who will do his best to carry out such instructions. 
Letters of applicants cannot in such cases be returned to them, nor can, 
the names of Advertisers using a number in any way be disclosed. 


Original Testimonials should never be sent. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 1s.). Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

Box Number and Exrectricat Review address count as seven words, 


Wher Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Oifice, applications fer names and. 
addresses cf the Advertisers will be entirely disregarded. 


Unless otaerwise instructed, all letters received in answer to advertisements . 
with a bo: number are forwarded nightly. Postages incurred are chargeth at 
cost. 


VACANCY occurs for a premium pupil in small central 
atation. Particulars from Eneinrer, Ekctricity Works, 
Redditch. 3753 


PPLICATIONS. for Appointments arranged in best form, 
greatly appreciated by recipiente. Numerous unsolicited 
testimonials.— Write now.— Herpert GRreATOREX, Birchover, 
Matlock. 3702 

PPLIOCATIONS for Appointments cheaply and neatly prepared. 

Testimonials copied.—For particulars write Premizr TyPE- 
‘WRITING ComPANY, Spon Lane, West Bromwich. 3670 


RC Lamp Manufacturers, Engineers and Wholesale Suppliers, 


have vacancy for Articled Papil. 
3998, Review. 4 Undenre. Hill. London. 


OROUGH Electrical Engineer has vacancy for Pupil or Im- 
prover. Premium and salary. State age.—3828, ELECTRICAL 
Review, 4, Ludgate Hill, London. 
ONTROLLER Draughtsman wanted, only first-class -men 
experienced in barrel and tramway type controllers need 
apply. Permanent job if satisfactory. Apply giving full par- 
ticulars, age and salary required. — 3758, HLEcTRicaL ReviEw, 
4, Ludgate Hill, London. 
wanted for electrical installation department 


of shipbuilding yard, must have experience of latest - 


Admiralty systems and preferably accustomed to supervise work 
on shipboard.—Apply, stating age, experience avd salary expected, 
_to 3958, Review, 4, Ludgate Hill. London. 


JIOR EKditorial Work.— Wanted the temporary services of one or 
two Electrical Engineers conversant with ove or more of the 
following branches : electric traction, lighting and wiring, station 
plant and layouts, telegraphy and telephony. Salary £4 per week. 
No: application can be considered which does not prove previous 
literary as well as technical experience.—A pply Box M., c/o Paut.E. 
Derrick Apvt, AcEncy, 34, Norfolk Street, Strand. 4065 


(Continued on next page.) 


Small premium.—Apply ~ 
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Tyne 1908. 


SITUATIONS VACANT.— Continued. 


LASS energetic, “good organiser, ‘fully 
capable taking charge lamp making department. —Apply 
with copy of references, stating previous experience and 
expected, 4003, ELucTRICAL Revirw, 4, Ludgate Hill, London. 


UNIOR Test Room Assistant required, with firm of electrical 
instrument makers.—State age, qualifications, and salary 
required, 4013, EnecrricaL Revizw, 4, Ludgate Hill, London. 


AINS Foreman wanted, on small A.c. system near London, 

able to make wiped joints ; familiar with meter fixing and 

actual operation of mains. Knowledge of arc lamps a recom- 

mendation. - State age, experience, &c. Wages about 40s, per 
week.—4012, Exectricat Review, 4, Ludgate Hill, London. 


required for 8. Wales district for sale of 

vulcanised India-rubber and bitumen cables. Only those 
capable of introducing large number of enquiries and orders need 
apply. Give full of experience,—4002, ELECTRICAL 
Review, 4 Ludgate Hill, Lon 


EQUIRED, Draughtsman and Estimator, capable of making 

water-colour sketches, &c., of electrio light fittings.—State 

age, experience and salary required, in strict confidence, to 4016, 
Execrricat Review, 4, Ludgate Hill, London. 


‘\HOWROOM Attendant wanted for electrical fittings; also 

smart Countermen for accessories and general supplies. 
Must be experienced men used to the trade. Application by 
letter, stating experience and salary required, to G., c/o. Siemens 
Brothers Dynamo Works, Ltd., Caxton House; Westminster. 4066 


Seen 8 Brothers Dynamo Works, Ltd., have vacancy at their 
Newcastle branch for Traveller (salary, commission, and 
expenses). Only thoroughly experienced men, capable of pro- 
ducing good results need apply.—Give full particulars as to past 
and present occupation, turnover during last five years, 
expected, age, &., by letter only, to 39, Collingwood Buildings. 


‘MART Canvasser for Lamps. Commission only. — 3974, 
KD Review, 4, Ludgate Hill, London. 


having good connection amongst architecta, 
consulting engineers, and others, required by London firm 
of contractors. Must be energétic.and able to introduce new 
business.—Apply, stating age, experience, and salary required, 
4028, ELecrricaL Revizw, 4,, Ludgate Hill, London. : 


ANTED, Works Manager, thoroughly experienced in 
mechanical rubber trade. One with knowledge of cable 
making also preferred. Good terms to a good man. ‘Applications 
treated in confidence.—Apply by letter to Manacrr, Bt. Helen’s 
Cable and Rubber Oo., Ltd., Warrington. 8688 


ANTED, for the Provinces, Clerk-Storekeeper, wholesale 
: electrical stores, able keep books. Shorthand a recom- 
mendation.—Apply in own handwriting, stating full experience, 
copies of references, and lowest wages, to 4030, ELEcTRICAL 
Revirw. 4, Ludgate Hill, London. 


Motor Inspector to undertake duties of Instructor 
to Motormen. Applicants with knowledge of Westinghouse 
equipments and brakes preferred. Wages 36s. per week.—Apply 
by letter only, to GENERAL MANAGER, Bournémouth Corporation 
Tramways. 4014 


Wer: an Electrical Engineer for a leading electrical firm 
in India: must be fully acquainted with the manufacture 

and working of Messrs. Ernest Scott & Mountain’s colliery sletteetp 

plant. Age not to exceed 27 years, unmarried. Five years’ 

ment: commencing salary equivalent. £25 monthly.—Apply, with 

testimonials and stating references, to 4000, EngcrricaL REvirw, 

4, Ludgate Hill, London. 


ANTED, for Midlands, Switchboard Designer, well experi- 
énced in estimating for H.T. and switchboards.— Apply 
3998, Exxcrricat Revirw, 4, Ludgate Hill, London. 


ANTED, Competent Representative, well up in accessories 

and switch gear, and with good phen a in the Liverpool 

district.—-State age, and salary, 4048 , ELeorricaL 
Review, 4, Ludgate Hill, London. 


if letters are not to be delivered to certain firms or: individuale (if 
known), instructions to that effect should be sent to the Manager of the 
ELECTRICAL REVIEW, whe will do his best to carry aut such instructions. 
Letters of applicants cannot in such cases be returned to them, nor can 
the names of Advertisers using a number in any way be disclosed. 


APPOINTMENTS FILLED. 


N°: 2947.—Applicants are thanked ; is snow ‘filled. 3980 


N°; 8647. Astraeilon: begs to thank all applicants, _and to 
inform them that thé vacancy has been filled. 4001 


THE REVIEW SUPPLEMENT. 


SITUATIONS WANTED. 
Latest time for receiving 9.30 a.m., Thursday. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 1s.). ‘Chree Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 


Box Num d Exzcrrican Review address count as seven words. 


Where Advertisements are to be answered to a given numberat 
the ELECTRICAL REVIEW Office, applications names ‘and 
addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all letters received in answer to advertisements 
= a s box’ number are forwarded nightly. Postages incurred are charged at 


A’ COMPETENT Electrician wants job, wiring, bells, &o. Good 
references. Any distance. — Apply Rxpir, Badewell Ash, 
Bury, Suffolk. 8831 


dynamos, three-phase, switchboard erecting, telephones.— 
A.) Winkfield Road, Wood Green. 4039 


A COMPETENT Blectrician (30) requires charge of country- 
house plant; well recommended.—4035, REVIEW, 
4, Hill. London. 


COMPETENT HBilectrician desires charge of plant, motors, 


GOOD Working Foreman Electrician, expert, all conduits, 
casing, town and country mansions, ronae, testimonials.— 


* 8729, Execraicat Review, 4, Ludgate Hill, 


GOOD Bricklayer (Furnace Builder), B. & W., quick and 

liab} le, new or repairing; several years with C.L.E.L.C., 

also St.M. a C., Islington B.C. ; good references; temporary or 

permanent; distance no object.—403l, ELEcraicaL REvIEw, 
4, Ludgate Hill, London. re 


OTIVE, practical, energetic, clectrical engineer (28), having 
workshop, installations, station, ai nd commercial experience, 
desires position of responsibility, home or abroad.—E. TRENTHAM, 
Colwyn Bay. — 8827 


DVERTISER (26), well educated, desires berth with firm of 
Electrical Contractors. Thoroughly experienced light and 
power, and —3715, REVIEW, 4, 
Ludgate Hill, London. 


DVERTISER, M.I.E.B., fully experienced, with good connec- 
tion and highest references, is open to negotiate with 
responsible electrical and mechanical moa firms, to act as 
Representative, London preferred. —869 ExecrricaL REvIEw, 
4, Ludgate Hill, London. 


DVERTISER (19) requires an pening in drawing office, no 
premium ; four years’ workshop éxperience, also technival 
training.—3740, Execreicat Review. 4, Ludgate Hill, London. 


DVERTISER (83), with extensive practical experience of 
installations, light, power, telephones, &c., private plants, 
central stations, steatn, gas and oil, good draughtsman, used to 
estimating and supérvising. 4066, BLEcTRICAL REVIEW, 4, 
gate Hill, London. 


A DVERTISER of good education and address, 12 years’ ex- 

perience as manager of electrical contracting busi. 
desires appointment.—4059, ELECTRICAL REVIEW, 4, Ludgate Hill, 
London 


A DVERTISER requires re-engagement as Traveller to firm of 
electrical contractors (connection). ° Highest references.— 
, Ruecrerar Review 4, Ludgate Hill. London 


DVERTISER (31), three years’ experience, traction, lighting, 
seven years’ electricity meters, desires change, 
moderate.—4038, ELectricaL 4 Ludgate Hill, London. 


DVERTISER, with exceptional experience, desires engagement, 
responsible position, General Manager or Representative. 
Expert interviewer. 
Review, 4, Ludgate Hill, London. 


DVERTISER, 17 years A.C, and Dc. plant, overhead and 

underground mains, comm experience, seven years’ 
“knowledge of Far East, open for engagement, home or abroad, as 
Engineer or Commercial Representative, permanent or tem ; 
excellent references.—3977, ELectricaL Review, 4, Ludgate 
London. 


DVERTISER (age 26), at present attending Battersea Poly- 
technic, would be giad to obtain progressive position with a 
first-class London firm of Electrical Instrument makers. Would 
give services for one year. Good knowledge a. French and 
German.—4026, REVIEW. 4 Ludgate Hill, London. 


LL-BOUND Wireman and Plant Hand wants Work, anywhere. 
12, Byrne Road, Bajham. 4022 


A‘. Electrical Engineer, now in Far Hast installing aud 
operating D.c. plant, generating and demanding 2260 xw., 
desires re-engagement on termination of agreement. Home or 

abroad. Unique experience on heavy power plants, gas and steam. 

3717, Exxrcrricat Review, 4, Ludgate Hill, London. 


A® Electrotechnical Graduate (der auch Deutsch spricht), with 

manufacturing, testing, literary, and thorough commercial 
experiencé, desires position with leading manufacturers or con- 
sultante.—8754, Review, 4, Ludgate Hill, London, 


RMATURE Winder, fitter, traction, power, light, install, 
maintenance.—30, Jamaica Road, Bermondsey, 8. BE. 4042 


(Continued on next page.) 
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Engineer. —'3968, Rrecraicar 


June 100) 


THE ELECTRICAL REVIEW SUPPLEMENT. {25} XI 


SITUATIONS WANTED.- —Continued. 


SITUATIONS WANTED.— Continued. 


8 Assistant Manager or Foreman (27), well educated, hard 
worker, experienced in contracting (all branches) and 
charge of plant geuerally. 4054, ELECTRICAL REVIEW, 4, 
Hill. London 


S Manager or Assistant Manager.—Gentleman, many years 

with leading London wholesale house, desires change. 

Well known throughout the trade, and oan influence really im- 

portant business in lighting, power, telephone and bell material. 

Capable organiser, original in ideas, and in close touch with home 

and Continental markets. Could invest capital. Salary £300 per 
annum.—8982, Review. 4. Lndgate Hill. London. 


A® Resident Engineer or Station Superintendent.— Advertiser 
(38) seeks above position, A.M.I.E.E., A.M.I.Mech.E., 
13 years’ experience in direct-current and polyphase, for lighting, 
power and traction. Smoke prevention, low generating costs, 
maintenance of plant and H. and L. tension mains ; excellent testi- 

monials —4017, Review 4, Ludgate Hill. London. 


ARPENTER and Joiner seeks job, constant work, in an elec- 
trical or engineering works. Good mechanic; references ; 

do anything ;-abstainer. Age 47.—P., 66, Barnwell Road, Effra 
Road, Brixton, 8S.W. 3780 


desires engagement, moderate salary.—4043 
Errcrricar 4, Ludgate Hill, London. 


a RAUGHTSMAN, two years college, five years shops, seven 

years drawing office, desires change; Admiralty D.C. 
motors — 3986, ExecrricaL RBervizw, 4, Ludgate Hill, 
London 


LECTRICIAN wants work: Used to telephones, lighting and 
‘motors; any distance.—5, Bretts Road, Hackney. 4027 


Mechanical and Electrical (284), sound technical 

training, and five years’ practical experience, including gas 
evgine manufacture, London Power undertaking, mains, tramway 
work, turbo- alternators, and commercial office, desires appoint- 
ment, either engineers’ office or mains.— Addrege, 3988, ELECTRICAL 
Review, 4, Ludgate Hill, London. 


Eragon (28), experienced in central station design and lay- 
out; charge of generating plant, steam and oil, desires 
change. —8767, Review. 4. Ludgate Hill. London: 


NGINEER, fully qualified, desires position as Assistant works 
manager or Clerk of Works, well up in tramway work.— 
3969, Execraicar Review. 4, Ludgate Hill, 


years testing and inspecting material and electrical gear for 
power and traction work, desires position as Inspector, or with 
manufacturing or engineers. — 3970, ELEcTRICAL 
REVIEW, 4, Ludgate Hill, Lo 


XPORT Electrical having extengive 
connection among shippers of electrical plants and acces- 
sories, wishes to hear from firms desiring to find fresh outlets for 
their manufactures.—8821, ELEectRIcaL Revixw, 4, Ludgate Hill, 
London. 


-CLASS Armature Winder seeks employment ; any type. 
—4036, Mr.eerricar Review. 4, Ludgate Hill. London 


Pmotmicat Engineer (University), employed last five 
years with first-class German company, experienced in 
plant design, erection, high tension 4 ¢. (age 28), wishes responsible 
position as Assistant Superintendent ‘with important ‘electric 
corporation or consulting engineer. Italian, knows’ English, 
French, German. Best references. Will be in London in July.— 

Address Casella Postale 157, Milan, Ttaly. « 3673 


Drag Wireman seeks permanent engagement in any 
capacity, 20 years’ experience installing and maintaining 
large lighting and power installations; has carried out big jobs in 
Germany. Well educated, good technical knowledge. Speaks 
and writes German and knows French.—3719, BLECTRICAL 


Review 4, Lndgate Hill. 


LEOCTRICAL Engineer (28), diploma, desires to change berth. 
English and Continental . experience, éstimating and 
designing of electric plants, lighting, power, traction. Com- 
mercial experience. Able to supervise installation work. English, 
French, German.—3707, ELECTRICAL Rivirw, 4, Ludgate Hill, 
Londen 


LECTRICAL ad Mechanical Engineer desires position. 

Large experience with B.0.T. power, tramway and railway 

work. Technical, practical and commercial. 3071, ELECTRICAL 
Review 4, Ludgate Hill. Unndon. 


LEOTRICAL and Mechanical Engineer (27), good technical, 

mechanical and electrical traifiitig, also five years’ com- 

mercial experience in alternating (one and three-phase high and 

extra high tension) and direct current supply for lighting, power 

and traction purposes, requires post as Chief Assistant or Charge 
TEW, Ludgate Hill, London. 


LEOTRICAL Fitter used to all classes of electrical waek 
6 years with manufacturing firm, good references.—JELF, 
198, High Street, Lewisham. 8.E. 3949 


Ree Engineer. — Gentleman (27), good education 

dsddress. Late expert to City firm, desires position with 
firm in London. Advertiser has had central ‘station and business 
experience, and is a scientist. In addition to the knowledge of 
erecting and handling modern machinery, can prepare estimates, 
chemical analysis reports, &c. A moderate salary is required, and 
no commission business or investments will be entertained.— 
4055, ELECTRICAL @EviEw, 4, Ludgate } Hill, 


Engineer (24), four years’ training at a London 
Institute (certificated), requires a situation.— W. 


Alma Terrace, Kensington, London, Ww. 4051 
LECTRICIAN, lighting, bells, telephones and power; reliable 
worker.— Coxe: 77. ‘Park Lane.”Croydon.’ 8771 


LECTRICIAN seeks charge. of private or factory plant, any- 

where, 12 years’ experience, light, power, telephones, 

accumulators, engines, &o. All repaizs. ‘l'echnical and shop 
training.—3751; ELectricat Review, 4, Ludgate Hill, London, 


LECTRICIAN seeks situation as. wireman with contracting 
firm, preferably in or near Birmingham. Five years’ 
electrical experience with large firm.— 3748, KLECTRICAL BEviEW, 
4, Ludgate Hill. London. 
LESTRICIAN (22), competent, -experienced in erecting 
plants, wiring, all branches and 3342, 
TRICAL Revitw, 4. Ludgate Hill. 


LECTRICIAN wants situation, 3 years’ ee just 
completed.—121. Oxford Road, Reading 4056 


LECTRICIAN or Engineer, stations, plants, works, wiring, 
‘&e., experiences.—H., 6, Daubney Road, Homerton. 4053 


LECTRICIAN (Wireman) seeks sit.; 15 years’ experience, 
all branches; charge hand preferred.—F. H., 141, Annandale 
Road, 4034 


gaa, AN (88), Secretary and Assistant Manager, seeks 

respoasible berth with good firm, workshop, factory, 
chemical laboratory, and general office experience, excellent testi- 
monials for management.—3826, Review, 4, Ludgate 
Hill. London. 


ENTLEMAN, at present representing Firm in India, will be 
disengaged end of year, and desires re-engagement with 


as Export Manager at home. — 3983, ELEcTRicaL REvirw, 4, 
Ludgate Hill, London. 


MPROVER (21), practical and technical braining.—0, W., 145, 
Oxford Street, "3704 


MPROVER seeks re-engagement; four years’ references, had 
all round experience.—3, Noel Street, City Road, N. 3967 


MPROVER seeks situation. Four years’ experience with first- 
class firms; technical training; plant erecting; motors, 
dynamos, lighting, &c.—Jamus, 41, Charles Street, 
Stepney. 3984 


seeks a Situation; good testimonials. Could apply. per- 
sonally.—3664, Ecrctricat Review. 4, Ludgate Hill, London. 


switchboard construction.—3822, Enecrrica Review, 4, 


Ludegate Hill. London. 
WO Wiremen, light, bell, T-lephones, day or piece.—Etrc- 
TRICIAN, 26; Eleanor Boad, Hackney. 37138 


J ANTED, the management of the Repairing Shops of a Motor 
Company or electric work, by o mechanical engineer 
(English), served his time in large engineering works in the North 
of England. Has since held a situation in charge of the erection 
of electric plant. Understands motor working, and is a good 
driver. Age 24. Speaks and writes French, Spanish and German, 
having learnt it in theconntries.—Apply Box ie ‘c/o Willing’s 
Advertising Office, Moorgate Arcade, London, E 8755 


IREMAN (26), thorough competent hand, disengaged ; 
plant.—W., 4, Tottenham n Square, Kingsland. 3963 


IREMAN, smart, light and motors, any distance.—WuHEtTTon, 
‘Erkenwald Road, Barking. 8705 


IRBEMAN, first-claes ; town or country.—P., 9, Lyme Street, 
Camden Town. 3750 


IREMAN disengaged. Life abstainer; excellent references. 


—James. 3, Derby Street. King’s Cross. W.C. 8726 
IREMAN disengaged, 12 years’ exp:rience.—G. L., 
14, Sterndalé Road, West Kensington. 4025 


IREMAN (27), disengaged, lighting, motors, bells, tele- 
phones ; ; 8d.; town or country; excellent references.— 


8, Gréat New Street, H.C. 4018 
IR@MAN, competent, seeks Situation, all branches.—S., 
40, Chipstead Street, Falham, 4044 


Wy aenes: thoroughly efficient, good all-round man; highest 
references.—Farancis, 70, Warren Road, Leyton. 4060 


(experienced), all seeks Job.—J. L., 3, 


Gossage Road, Plumstead, 8.B 4033 
seeks Engagement, town or country.—H. D., 84, 
Pelham Road, Wood Green, N. Sy ae 4052. 


IREMAN-Fitter (25), experienced all branches, lifte, plants, 
power, lighting; Zood references.—CovineTon, 13, Gordon 


Road, Stoke “Newington. 4( 23 


(Continued on next page.) . 


NGINEER, three years technical, three years practical, five 


first-class Firm of Electrical Manufacturers as Indian Manager or . 


HIFT Engineer, with theoretical and practical experience, | 


YELEPHONE Engineer desires position abroad; experienced 
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‘June 25, 1909, 


SITUATIONS WANTED. —-Continusd. 


AGENCIES.—Continued, 


IREMAN’S Assistant wants work, own tools, 6d.—B., 23, 
Wilton Square, Islington. 3964 


OUNG Man seeks Situation to look after electric plant’ and 
drive car; good references and certificate for driving.— 
Grorce Newbury, 129, Hillingdon Street, Walworth. 3838 


£ 5 DOWN, or 24 per cent. com. for three years’ engagement. 
N Skilled Engineer (age 26), mechanical or electrical, 
works, contract or maintenance.—Apply 3668, ELECTRICAL REVIEW, 
4, Ludgate Hill, London. 


£1 BONUS for Situation, private plant or cinta 

station; practical experience power, bells and tele- 
phones; good references.—3620, ELECTRICAL REvIEw, 4, Ludgate 
Hill, London. 


PARTNERSHIPS. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 1s.). Three Consecutive Insc-tions for 
the price of two, if ordered and prepaid with first insertion. 

Box Number and Exgecrricat Revirw address count as seven words. 


Where Advertisements are to be answered fo a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instruc’ed, all letters received in answer to advertisements 
with a box number are forwarded nightly. Postages incurred are charged at 
cost. 


DVARTISER.- (27), desires to invest £200 capital in Manu- 
facturing: or Supply Company, with view to a position. 

Ten years’ experience; highest references.—Apply 3792, BLMcTRICAL 
Review, 4, Inudgate Hill, London. 


\LEOTRIC Wiring. — New system, marvelously cheap, 

wonderfully simple and absolutely reliable. Patentee 

wants Active Assistance and Working Capital. Annual turnover 

’ about £35,000. Annual return on half share and salary between 

£1000 and £2500. Half share, £5000; quarter, £2500; tenth, 

£1000. - Particulars at interview only and samples shown.—3944, 
BLEcTRICAL Review. 4, Ludgate Hill, London. 


LECTRICAL Contractor requires smart working, Partner, 
capital about £500.—4041, REviEw, 4, -Ludgate 
Hill. London. 


ANTED, Working Partner in a pleasant country town ; all- 
round man preferred; capital required, £160.—Apply 
3985, ExxctricaL Review, 4, Ludgate Hill, London. 


OUNG Electrical Engineer, visiting Brazil and Argentine this 
winter, wishes to act as Agent for one or two British manu- 
facturers. Excellent opportunity to have specialities introduced 
into these growing and important markets.—Apply 3978, Exrc- 
TRICAL Review, 4, Gudgate Hill, London. 


ORKSHIRE.—Smart Agent wanted by first-class Manufacturer 

of Arc Lamps. Must be well in wohoh with Contractors, 
Engineering works, &c. Good income for pushing man.—Apply 
stating references to 8769, ELECTRICAL REVIEW, 


4, Ludgate Hill, 


FOR SALE. 


SHEFFIELD CORPORATION TRAMWAYS. 
Power Station Plant for Sale. 


& ie TRAMWAYS COMMITTEE are prepared to receive offers 

for the following Plant (all in good working order) which is 
being replaced by larger units at the Tramways Power Station, 
Kelham Island, Sheffield :— 

Lot No. 1. One 225 kw. Generator, B.T.H. make, D.C., 500 
volt, direct driven by ‘‘Allis” horizontal compound 
evgine, fitted with Corliss gear. 

Lot No. 2.—One ‘‘ Wheeler” Condenser with steam-driven air 
and circulating pumps, with valves, pipes, &c., for work- 
ing in conjunction with the above engine, 

Lot No. 3.—One Generator Switchboard with marble base, 
fitted with circuit breaker and all necessary Weston 
instruments, switches and rheostat suitable for above set. 

Lot No. 4.—One 20 u.P. “ Thwaite ” High-speed enclosed 
Fan Engine with cast-iron base, &c. 

The Committee do not bind themselves to accept the highest or 
any offer, and reserve to themselves the right to accept thé whole 
or part of any offer. 


Full particulars of the above Plant together with ‘‘ General © 


Conditions of Purchase,’ may be had on and after the 22nd Junx, 
1909, on application to the undersigned, and may be sen on site 
by application to Mr, H. E. Yersury, M.I.E.E., Chief Electrical 
Engineer. 

Offers must be delivered at the undermentioned address not 
later than the 23rd Juty, 1909. 

A. R. FEARNLEY, General Manager. 
Division Street, Sheffield, 
18th June, 1909. 3999 


AGENCIES. 


_DVERTISER, well-known in the electrical trade, M.I.E.B., is 
desirous of interesting himself in the management and 
development. of a business or businesses. Unique commercial 
and technical experience, gained in all branches of the trade 
during the past 20 years. Exceptional references and connectior. 
Excellent office accommodation could be provided for any company 
or firm desiring same.—Replies 3994, KLECTRICAL KEVIEW, 4, 
Ludgate Hill, 


GENT, makiog about 15 calls daily in London district, 
desires suitable electrical or engineering firm to Represent. 
J. W. Yassiey, 24, Budge Row. EC. 4024 


GENTS in Glasgow and Edinburgh for the East and West of 

Scotland wanted immediately by leading makers of flame 

and enclosed lamp. Only those with a live connection and 

previous experience need apply to 3770, ExectricaL REVIEW, 
«| Ludgste Hill, London. 


N English Firm manufacturing high-grade Motors and Dynamos 
(direct and alternating current) require well-established 
Agents for England and abroad, Very liberal terms based on 
commission.— Apply 3687, MLEcTRICAL Rxrview, 4, Ludgate Hill,. 
London. 


GENTS and Firms wanted for the importation and sale of 

electric fittings, &c., from Austria. All articles of finest 

manufacture, at low prices, showing high profits.—4032, Extc- 
TRICAL REviEW. Hill, London. 


AIR of Horizontal Compound Corliss Fan Engines :— 
H.P. Steam Cylinder, 22” dia. 
L.P. 40” 
Stroke, 48”. 
By Messrs. Walker Bros., of Wigan. 

‘Absolutely new and in perfect condition, only been turned round 
to keep in order. 

Rope- Pulley Fly-wheel, 20feet diameter, grooved for 13—1}” ropes. 

The Engines are fitted with valves of the Dobson-Corliss type, 
and are complete with vertical condensing plant, air-pump barrels, 
throught valves, &c., &c. Built for working with a boiler pressure 
of 100 lbs. per equare inch. 

One excellent Lancashire Boiler, 28” x 7’. ‘Has never worked 
under 120 lbs. pressure. 

One 40-N.n.P. Compound Colchester-Engine, by Davy, Paxman 
and Co., 12?” x 20” cylinders, 24” stroke, 100 r.p.m. Built for 
140 Ibs pressure and capable of 120 or 130 1.H.P. 

One Hawthorn & Davy Differential Horizontal Single-Cylinder 
Condensing Pumping Engine and Pamp, cylinder 24”, stroke 4’, 
double-acting ram, pump 7” dia. x 4’ stroke. 

One Duplex Reidler ‘‘ Express” Pump, having 5}” x 7” plungers, 
suitable for a duty of 200 gallons. per minute, at 200 revolutions, 
against 1600 feet head, with rope wheel grooved for 8 — 1%” dia. 
ropes, extended shaft and outboard bearing. This Pump is 
perfectly new, and has never been put to work. 

Fall Specification, Price and Inspection Order can be had by 
applying to 

ROBERT FRAZER & SONS, LTD., 


Milburn Lfouse, Newcastle- -upon-Tyne. 3981 


GENCY.—An electrical engineer of 25 years’ experience is 
open for an agency. Town and collieries; satisfactory 
references.—JOHN, 32, Pantbach Road, Whitchurch, Cardiff. 4045 


NDIA, also South Africa.—Dorman & Smith are prepared to 
appoint a Selling Agent, or a Sales Representative, on com- 
mussion in each of the above districts to sell their electrical 
manufactures.— Please communicate with head office, Ordsal 
Electrical Works, Salford, Lancashire. : 4011 


‘NOUTH Wales —Dorman & Smith are prepared to appoint a 
Representative in the above district for the sale of their 
electrical manufacture:, switches, strong fittings, &c.—Please 
communicate with head office, Ordsal Electrical Works, Salford, 
Manchester. Rok 4010 


\ HOLESALE Electrical Suppliers, Engineers, and Arc Lamp 

Manufacturers require Agents in England, Scotland and 
Ireland. Estabtished firms, with live connection; need only apply. 
Liberal commission. —Apply 8997, REviEw, 4, 
Hill, London. 


Cheap prepaid Advertisements are inserted under this heading at the rate | 


of One Penny Per Word (minimum ls.). Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 
Box Number and Exgcrricat Review address count as seven words. 


Where Advertisements are to be answered toa given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instructed, al! letters received in answer to advertisements 
— a box number are forwarded nightly. Postages incurred are charged at 
cost. 


RC Lamps, 16 open type (Crompton’s); second-hand, very 
good condition, four in series, 200 volts, D.c., or could be 
adjusted for other voltages, with line resistances, coronnas, large 
reflectors, and 12 large clear globes. Price £2 per complete lamp, 
all or part.—3990, BuzctRicaL Revirw, 4, Ludgate Hill, London. 


(Continued on’ next pags.) 
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THE ELECTRICAL REVIEW SUPPLEMENT. 


FOR SALE.—Continued. 


FOR SALE.—Continued. 


ONMUTATOR ‘used by principal 
dynamo and motor manufacturers, central stations, Send 

for sample, 's, 61, net.—Britisn Comoit Co., 5, Carteret Street, 
Westminster, 8.W. 4.950 


ROSSLEY’S 8-.P. Oil Engine and Crompton Dynamo, 100 
J volt 80 amps., with volt and amp. meters, switchboard, 
switches, lampholders and wiring. Must be sold; no reasonable 
offer refused.—F Look, Portland Square, Bristol. 3714 


RY Cells, Leclanché Cells, Porous Pots, Zinc Rods, &c., &c. 
Large quantities always in stock. Trade supplied only:— 

Ecco Barrery anp Exxcrricat Co., Invicta Works, Bow Common 
Lane, E. 3784 


DB sgeoe ge’ by Johnson & Phillips, 110 volts, 82 amps; has 
_ only done about three months’ work. Also Dynamo by 
Vanning, 100 volts, 40 amps. Electric Motors, 5, 3, and 1 u.P. for 
110 volts, with starters.—Harry H. Garpam, Staines. Nat. 
Telephone No. 98, 4004 


Daas 8000, 1500, 1000 and 750 amperes, at 6 volts, ready 
_for delivery; also smaller sizes delivered from stock. 
Machines let out on hire.—Oannine & Oo., Electro - Platers’ 
Engineers, Birmingham. 8025 


] LECTRIC Double Geared Witch with two brakes, barrel about 
2’ 6” wide x 12” dia., with Motor, 500 volts, 28 amps., 740 


revs., self-contained on cast-iron bedplate, complete with 170 ft.” 


of #” wire rope, This winch is practically new.—Apply R. H. 
Patterson & Co., Machinery Merchants, Newcastle-on Tyne. 3772 


OR Sale or Hire, high-class Dynamos, Motors, Alternators, 
Cable and Aro Lamps.—Prrcy Huppieston & Co., 72, 
Fnsbury Pavement, E.C. 8309 


UMPS.—Two Centrifugal Pumps, 26” dia , coupled to Vertical 
High-pressure Engines, makers: W. H. Allen & Co. One 
Armstrong Hydraulic Pumping Engine, steam cyls. 12” dia., 
rams 34” ; One Hydraulic Double Acting Pamp, steam cyls, 12” dia., 
rams 2§", makers: Berry & Co., Leeds. One Main Boiler Duplex 
Feed Pump by Worthington, eize 74” x 5” x 6”; One ditto, sizs 
9” x &” x 6”; One Donble Acting Lifting and Forcing Pump, 
12” steam cyl., 6” suction, 5” delivery; One set Hydraulic Vertical 
Pumps, with double rams 2” dia,.x 43” stroke, brass rams and 
screw glands, by Fielding & Platt.—For full particulars and prices 
apply R. H. Patrerson & Co., 2, St. Nicholas Buildings, Newcastle- 
on-Tyue. 3775 


Engines and Loco. Type Boilers.—Three Vertical 
Engines, 114”, 16” and 8%” cylinders; One Horizontal 
Engine, 114” cyl.; One pair Horizontal Engines, 10}” cyls.; all 
fitted with automatic governors and link-expansion gear. Also 
three Loco type Boilers, 15 N.H.P. each, for 100lbs. working 
pressure, complete with all fittings. .The above engines and 
boilers are all equal to new.—Apply R. H. Parrerson & Co, 
Newcastle-on-Tyne. 3776 


Romer Pump, 15,000 gallons hour, 7” size with motor. 2” 


electrical centrifugal pump, 4’ x 2’ x 2’ planing machine. 
—Manztin, Electrical Engineer, Kidderminster. 3727 


TEAM Dynamo, Willang,” two-crank compound enclosed 
Engine, coupled to ‘ Brush” Dynamo, 120 amps., 80 volta, 
500 revs., cylinders 6” and 84” by 5” stroke, in splendid condition, 
and can be seen by appointment.— & IsHeRwoop. 
Raleigh Street, Bootle. Liverpool. 4037 


= Set, Silvertown pattern, to 15 megohms, and from 

1/100 to 11,000 ohms, as new. Cost £15, lowest price £8 10s. 
Approval against deposit if required.—Scort, 141, Sebert Road, 
Forest Gate. 3749 


OR Sale.—Evershed Ohmmeter and Generator. First-class 
order.— 3581, EuEecrricar Revirw, 4, Ludgate Hill, London. 


OR Sale.—140-kw. Generating Set (by Willans & Robinson), 
500 volts; two 56-kw. Generating Sets (by Willans and 
Robinson), 230 volts ; three 30-B.H.P. Generating Sets (by Willans 
and Robinson), 105 volts; 150-kw. Generating Set (by Haston, 
Anderson & Goolden), 230 volts; 100-3.u.p. Electric Double- 
Geared Winch, 220 volts (barrel 5’-0” x 4/-0”, grooved for 3%” 
ropes. Full list of Electric and General Machinery post free.— 
Taos. W. Warp, Lrp., Albion Works, Sheffield. Telegraphic 
Address : ‘‘ Forward, Sheffield.” 7809 


OR Sale, Lahmeyer p.c. shunt wound Motor, 440 volts 114 
amperes, in good condition, having been in use but a short 
time.—F, 8S. ANpREws, 12/14, County Terrace Street, New Kent 
Road, 8.E. 8706 


OR SALE.—Second-hand City and Suburban Chassis, with 

44 cell battery, three-speed and reverse controller, 32’ wheels, 

solid rubber tyres, in good condition.—Apply Bros., 
Little Chester Street, S.W. : 3787 


OR Immediats Sale, all in good working order :—One 250-H.P, 
Gas Engine, by Premier Ges Engine Co. ; One D.C. Dynamo, 

by V. 8. & M., Sheffi-ld, 1700 a. 110 v. 670 r.p.m.; One 40-8 H.P., 
one 30-8 H.P., two 20-R HP. Crossley Gas Engines; One D.C. 
Dynamo, by Crompton & Co., 700 a. 110 v. 750 r:p.m. ; One D.C. 
Dynamo, by G.E.C., 600 a. 110 v. 800 r.p.m.; Two D.C. Dynamos, 
by Crompton & Oo., 340 a. 110 v. 800 r.p.m.; One Main Switch- 
board, suitable for regulating the above generators; One 500-H.P. 
Dowson Gas Plant; the-following D.C.-110 vy. Motors, by 
Crompton, G.E.C., Phoonix, Westinghouse, and G. & B. :—one 
60-H P., one 40-H.P., five 25-H.P., seven 5-H.P., one 3-H.P., two 
2-H.P., eight 1-H.P., ten 4-H.P., three }-H,P.—Further particulars 

- from 3945, 4, Ludgate Hill, London. 


OR Sale, cheap, large number of Incandescent Lamps, also 
for hire several Search Lights.—Pzrcy Huppieston & Co., 
72, Finsbury Pavement, E.O. 4058 


OR Sale.—Electric Motor 50 H.P., 220 volts, 185 amp3, 
480 revs., also 27 H.P., 200 volta.—A. UNDERWOOD, 3, Queen 
Street, E.C. 83987 


OTORS, 110-volt, D.C., 1, 2, 6, 10 and 20-H.P., by Rhodes, 
Lundell, &c.; quantity of arc lamps and cable. 28-Kw., 

4-pole Taunton dynamo.  82-Kw. Crompton dynamo.—W. W. 
Martin, 320, Witton Road, Birmingham. Telephone 116 
Northern. z 4029 


OTORS.—Two 100 H.P., one 80 H.P., 440 volts, five 10 H.P., 

460 v., two 60 ampere, 220 volt dynamos, electric and 

steam pumps.—MakrTIN, 320, Witton Road, Birmingham.—Tele- 
phone, 116 Northern. 3528 


NE Motor Generator, wound primary 200 volts, continuous 
current. Secondary, 6 amperes 15 volts, G.H.C. make, 
absolutely new and unused, cost £23, offer £9.—Frrer, Kington, 
Herefordshire. 8781 


NE “National,” 83-3,H.Pp. Gas Engine, with belt-driven 
Dynamo (174-Kw.); also Switchboard, complete with Volt- 
meter and Ammeter.— E, HauttswortH, Rose Villa, Stockport 
Road, Ashton-under-Lyne. 3973 


SRAMS, 19 220-volt 200 c.p. Lamps, only burnt 180 hours, 
list price 15s., sell 6s, each.—4063, MLECTRICAL REVIEW, 
Hill, London. 


WO Steam Sets of 25-H.P. vertical high-speed Reavell Engines, 
coupled-direct to two Lancashire Co.’s multi-polar dynamog, 

500 volts, 500 revs., 17K; also two Cornish Boilers by Tinkers, 
15’ x 5’ 6", oil separator, Berryman feed-water heater, two 
injectors, two switchboards and instruments. Only done two 
years’ work. Less than half cost.—T. Reaper, Hindhead and 
District Electric Light Co., Surrey. 4020 


A See. Holmes-Lundell Motor, 110 volts, $60 revs., £10; 
1-y.P. 110-volt, new, £7 10s.; 1-H.P. 220 volt, £7 10s. ; 
4-H.P. 220-volt, £6 10s.; Silvertown testing set, good condition, 
what offers >—WesstER, 1, Cecil Avenue, Bradford. 3667 


| H.P. Scott & Mountain’s two-pole direct-current Motor, 100 

volts, 125 amps., complete with slide rails and driving 
pulley. Dynamo by Scott & Mountain, 65 volts, 60 amps. 
Dynamo by Scott & Mountain, 110 volts, 60. amps., coupled direct 
to vertical engine 7” x 6’.—Full particulars on application to 
R. H. Parrerson & Co., 2, St. Nicholas Buildings, ec 


Tyne, 


AO B.H.P, Open Type Shunt Wound Dynamo, 640 volts, 57 

amps., 540 revs., slide rails and driving pulley, by W. T. 

Goolden & Co.—Apply R. H. Parrerson & Co , Newcastl:-on- 

Tyne. 8774 

MOTORS and Dynamos, D.c. and a.c. various voltager. 

5 Must clear quickly; bargaing.— Write stating requirements, 
4021, Exxcrrica, kevizw, 4, Ludgate Hill, 


BUSINESSES FOR SALE AND WANTED. 


TO ELECTRICAL MANUFACTURING ENGINEERS. 


OR SALE as a going concern, the well-known Manufacturing 
FE Electrical Engineering Business of Messrs. Laing, Wharton 
and Cunnington, with which is incorporated The Improved Elec- 
tric Supplies, of No. 7, Great Newport Street, W.O.—For particu- 
lars apply to Josoryne Mixes & Co., 28, King Street, 


‘London, B.C. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 1s.). Three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

Box Number and Execrrica, Revizw address count as seven words. 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


less otherwise instructed, all ‘etters received in answer to advertisements 
we box number are fotwarde. nightly. Postages incurred are charged at 


cost. 

STABLISHED Electrical Contractor's Business for disposal in 
E good district ; stock and goodwill about £200. —Apply 4040, 
Ececrricat Review, 4, Ludgate Hill, London. 


MAUL Electrical Manufacturing Business, Lancashire, patentees 

of valuable invention, now on market. Price £250, inciuding 

stock and patent rights. Fullest investigation afforded.—Apply, 
3784, Exxorricat Review, 4, Ludgate Hill, London. 

— GENTLEMAN, in leading _ position, expert 
£ l 0 9 OO commercial man, with excellent connection 
amongst wholesale houses and consumers, wants to take over first- 
class electrical: business or become partner to such ; London pre- 
ferred.— Offers, 3959, Revizw, 4, Ludgate Hill, 


(Continued on next page.) 
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THE ELECTRICAL REVIEW SUPPLEMENT. 


[June 25, 1909. 


ARTICLES WANTED. 


ANTED. TO, PURCHASE FROM ELECTRIC LIGHTING 
Companies and Electrical Engineers, Dynamos, Motors, 
Cable, Wire, Instruments, and every description of Electrical 
Material, also. Manufacturers’ Surplus Stocks. The bulk being 
for re-use, high cash prices. can be paid.—A.. Verxy & Co., Dover. 
Principal in London three days a week. Telegraphic Address : 
Verey, Dover.” 8514 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum 1s.).._ Three Consecutive Insertions for 
' the price of two, if ordered and prepaid with first insertion. 

Box Number and Exzcrrica, Review address count as seven words. 


Where Advertisements are to be answered to a given number at 
the ELECTRICAL REVIEW Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. 


Unless otherwise instructed, all letters received in answer to advertisements 
with a box number are forwarded nightiy.. Postages incurred are charged at 


Dynamos and Machinery, Lead Peroxide, Old Copper Cable; 
Scrap Metals, and every description of Metallic-Dross purchased 
for cash, town or country.—Write A. Brown & Sons, 142, Lower 
Olapton Road. Telenhone: 1855 North: 9474 


CCUMULATORS.—Scrap Battery Plates bought; best prices 
given.—H. V. Bexsrz, Lambton Road, Worsley, Lancs. 2808 


‘YNAMOS, continuous, 10 amps. 30 volts, and 25 amps. 230 
volts ; or exchange for Motor, 10 H.P., 18°5 amps. 460 volts. 
—Torr, Faversham. $779 


ILLS, Factories, Warehouses.— Wanted new and up-to-date 

Appliances for above (Patents preferred). Firms mann- 
facturing specialities kindly communicate Victor Coatzs & Co., 
Engineering Specialists, 2, Norfolk Street, Strand, London. 3283 


LD. Electric Lamp Ends, Cable and Wire bought for cash.— 
& Co. 2. Ranelagh Road. Hast Ham. London, H..2818 


“DLATINUM, in any form and quantity, purchased at highest 
prices by Dersy & Co., Lrp., 44, Clerkenwell Road, London. 
6522 


EQUIRED.—Second-hand direct-coupled engine and dynamo, 

output 95 xw. 500 volts, shunt or compound wound, with 
compound engine to work at 100 lbs. per sq. inch non-condensing. 
—4049, Execrgicat Review. 4, Ludgate Hill, London. 


ANTED, Motor p.c., about 3 B.H.P., 100 volts, in good 
condition. State price.—4062, HBuxctricaL, REvIEW, 4, 
Ludgate Hill. London 


ANTED.—Steam Set, about 50-Kw., 440. v., D.C... Good 
second-hand, — Address 4047; REVIEW, 
4. Lndeate Hill. Londou. 


AQT: 220-volt Motor wanted.—3728, ELRcrRicat REvIEw, 
4, Ludgate Hill, London. ‘ 


PREMISES & SITES TO LET OR WANTED. 


EXCELLENT QUIET OFFICES, 
with. good, natiral Light, in the best part of 
WESTMINSTER, 
Express Lifts, Modern. Conveniences, 
From £18 per Room—Snuites or Single Rooms. 
Full particulars from F. J. RONALD, 72, Victoria Street, 
8.W.; or of Messrs. Trontope & Sons, 5, Victoria Street, 8.W. 


LECTRICAL Engineer wishes to let his house furnished at 

Hampton-on-Thames for long or short period, near river and 
rail. Three sitting. rooms, four. bedrooms, all arrangements, well- 
fitted.—4064, Brecrricat. Review. 4. Ludgate Hill, London. 


REEHOLD Manufacturing Premises at Bedford to be Let or 

. Sold, cheap, having two railway sidings, from L, and.N.W. 
and .Midland, adjoining goods depét, 10 minutes.from. station, and 
one hour from London. Two buildings, each of four floors, 180 ft. 
Jong by 64 ft. wide, large stores, offices, dwelling, and land, &c.— 
Plans and. particulars of Lroponp Farmer & Sons, Surveyors and 
os Specialists, 46, Gresham Street, Bank, E.C., and Kilburn, 

3797 


MISCELLANEOUS. 


HYDE METAL FILAMENT PRESSES. 
AUTOM. FILAMENT PRESSES. 
PASTE GRINDING. MACHINES. 


A. Seumitz, Ing., 
Vienna 3; Arenbergring 14. 4015 


A RMATURE and Field Ooils.—Repairs carried’out promptly by 
skilled labour.—H. P, Attam & Co., 28,-Grays Inn Road, 


EAD. Burning, &c., any description, work guaranteed.— 
“H.,” 8, College Street, Putney. 3243 


CCUMULATORS, Second-hand, any type, wanted; also |. 


MISCELLANEOUS.—Continuea. 


AKERS of Machines suitable for covering Wires and Cables 
with Fibrous Asbestos please communicate with ‘’ CaBLEs,” 

e/o Neyroud & Son, Advertising Agents, 14, Queen Victoria 
Street, London, E.C, : 3672 


Where Advertisements are to be answered to a given number at the 
ELECTRICAL REVIEW Office, Applications for names and addresses 
of the Advertisers willbe entirely disregarded, and Letters giving 
incorrect Box Numbers will be destroyed. 


HAVE THEIR IDEAS WORKED OUT .AND MODELS MADE AT 
Wm. K.-L. DICKSON’S 
(Late with EDISON 1881-1896) 


SCIENTIFIC AND MECHANICAL LABORATORIES, 


4, Denman Street, Piccadilly Circus, London, W. 
Telephone, GERRARD 4562. Telegrams : ‘‘ LAURIONITE,'’ LONDON. 


~ INVENTIONS. 


is prepared to undertake the commercial development 
ROB : W Pp UL of approved scientific inventions.’ Modern manufac- 
. be turing plast, handsome West End shawrooms, and 20 
; years successful practice at the service of patentees. 
Newion Avenue Works, New Southgate, London, N. 


Showrooms : 33, Leicester Square, W.C. Telegrams: “ Unipivot,” London, 


ENGELBERT & Co., London, 
. LUBRICANT MANUFACTURERS. 
fall advertisement. {n last Issne, als¢ next issue. 


| THE STIRLING BOILER CO., Ltd., 


Sead Office: 25, VICTORIA STREET, WESTMINSTER, s.W. 
See Illustrated Advertisement fast. week. 


| 


John E. Raworth, \ 
The 8.W. Chartered Patent Agent. 


NOTES ON THE PATENTS AND DESIGNS ACT, 1907 
By Messrs. LLOYD WISE & C0., Chartered Patent Agents. 
Can be obtained from their Offices, 46, Lincoln's Inn Fields, London W.0. (Price 1s.). 


THE * PATENTEE’S HANDBOOK. Stisecing Sent ponctres on 
jeation to Mr.), G. LORRAIN 

By J. G. LORRAIN, M.LE.E., M.I.Meoh.E. ication to Mr), 
CHARTERED PATENT AGENT. Pome Sand 


TRANSFERS 


ARE PARTICULARLY SUITABLE FOR 


— MABKING INDICATOR BOARDS, SWITCHES, BELLS, 
TELEPHONES, DIALS, MOTORS & MACHINERY. 


82 to 60, Steelhouse Lane, BIRMINGHAM. 
Opposite the General Hospital. 


SWITCH BLOCKS 
PERFECTION 


We make 
as nearly 


as is possible and 
solicit your enquiries. 


BROWN & CO., 
WATERLOO SAW MILLS, 
73 to 85, McAlpine St., Glasgow. 


Telegrams: Boxes, Glasgow.” 
Telephones: 566 and 567 Argyle ; 567 P.O. : 
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THE ELECTRICAL REVIEW SUPPLEMENT. RV 


Thoroughly Up-to-Date. Price S/S _post free. 


THE THEORY AND PRACTICE 
or ELECTRIC WIRING. 


An Elementary Boo ling with th iples of Wiring 
ant 


By W. S IBBETSON, B.Sc,, A.M.1.E. 


CONTENTS: 
General Princip] R ement of Resistance—Ohm’s Law— 
Filament of Power —Instruments— Fuses, 
Cut-Outs and Switches—System of Wiring—Joints, Soldering, etc.—Insulators 
and Cables—Batteries, Bells. and Motors—Testing for Faults in Cables— 
Miscellaneous en eee. Questions for the years, 1908 to 
1908—Index. 


This work is intended te help these Students taking the 
Elemestery Examination ia Electric Wirlaa of the City and 
Guilds institute. 


E. & F.N. SPON, Ltd., 57, Haymarket, 


LONDON, S.W. 


PATENT 


GUTTAFLEX 


ivot,” London, 


PATENT LOUD. SPEAKING 
WATERTIGHT TELEPHONES 


AS ADOPTED BY 
THE BRITISH ADMIRALTY, MANY FOREIGN GOVERNMENTS, 
AND THE LEADING STEAMSHIP LINES. 


COMPLETE INSTALLATIONS FOR: SHIPS, 


mints, POWER. STATIONS; iro., 


ON DIRECT, INTERCOMMUNICATION, OR 
CENTRAL EXCHANGE SYSTEMS. 


ALFRED GRAHAM & Co. 
{Ploneers Loud Speaking Telephony), 
ELECTRICAL ENGINEERS AND CONTRACTORS, 


ABSOLUTELY INDESTRUCTIBLE. 
UNEQUALLED FOR PORTABLES. 


. SOLE MAKERS: 


The ARMORDUCT Mfg. Co., Ltd., 


Farringdon Avenue, London, E C., 
And at BIRMINGHAM, NEWCASTLE-ON-TYNE, &c. 


There are two reasons why “ Fortiter” Fans are 
selling so easily this season. Firstly, because if is 
now generally recognised that they are the best 
value on the market, and secondly, because we 
support the efforts of all contractors to sell them by 
furnishing them with a supply of -artistic little 
booklets full of convincing selling argument. 


Write to-day for List 3000, and 
Sample Booklet “Keep Cool.” 


‘PARK sol!THWARK: ronDON SB 


Glasgow, Newcastle-on-Tyne, Liverpool, Manchester, 
Leeds, . Cardiff, Dublin, Reading and Gloucester. 
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THE 


0. 
INGORPORATING THE WORKS AND BUSINESS OF THOMAS PARKER, LTD. 


Electrical, Hydraulic General Engineers 


MOTORS, SWITCHGEAR 


How be supplied for ALTERNATING GURRENT CIRCUITS. 


30 c.p. 44 Watts. 
A.C. and D.C. 


2/6 


(4.E.G., BERLIN). 


121—25, | Charing Cross Rd., London, W.C. 
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| RELIAB LE 
 LAMPHOLDERS. 


“NEW-MODEL” LAMPHOLDERS BESIDES BEING PERFECTLY STANDARDIZED, 
BEAUTIFULLY MADE AND FINISHED, HAVE AN ADVANTAGE OVER ALL . 
OTHER LAMPHOLDERS IN HAVING NO LIVE METAL AT THE BACK OF THE 
CHINA. OUR ARRANGEMENT FOR SECURING THE TERMINALS TO THE CHINA 
NECESSITATES ONLY TWO HOLES IN THE LATTER, AND ENABLES THE 
PROVISION OF LARGE LOOP-IN TERMINALS. 


THEY COST NO MORE THAN COMMON HOLDERS, 


AND OUR DETERMINATION TO “LEAD” IN THE LAMPHOLDER WORLD ill 
STILL HOLDS GOOD. . . . . THE SUCCESS OF “NEW-MODELS” HAS BEEN 


IMMEDIATE AND PHENOMENAL. 


THE METALLIC SEAMLESS 
TUBE... ... 60., 


WIGGIN- STREET, 
BIRMINGHAM. 


NO SLIDING CONTACTS. 


D.C. AUTO-STARTERS 


| Have only ONE Solenoid. 
A.C. AUTO-STARTERS 
Are absolutely SILENT. 


We quote on all Schemes for Starting, 
Stopping and Controlling Electric Motors 
Automatically or by Remote Control. 


30-H.P. 500- D.C. OPEN TYPE. 50 H.P.,.3-PHASE. -OPEN TYPE 


ELECTRIC CONTROL, LIMITED. 


GLASGOw. BRIOGETON 
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: Make your expenses less— 
your productive capacity more. 
Any manufacturer or other user of steam power can do this by in- 
stalling the Underfeed Co.’s System of Mechanical Stoking, . The 
-Underfeed Stoker enables cheap, low-grade, slack coals to be burned 
with high efficiency ; increases the thermal capacity of the boiler, and 
conseq'iently the productive capacity of the plant, maintains a uniform 
heat, which obviates boiler strains; and positively prevents smoke, giving 
imu.unity from prosecution for smoke nuisance. High and consequently 
expensive chi unnecessary. 
t eae is one of the : most ‘aucinietal inventions of recent years, Its powers 
T160@ Coocece 062000080 _ are such, and they have been so conclusively proved, that we are 
: t prepared to guarantee it and actually effect our stated ig on 
your own premises, before any payment. need 
=: Wtite for illustrated booklet or any 
THE ‘UNDERFEED STOKER CO.. Ltd., 
: South Place, Finsbury, London, of 
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‘Write for Lists and particulars of 


WOOLLISCROFT’S PATENT 


LIQUID STARTING GEARS 


&c., &c. 


ave” 


Telegrams: Commutator, Liverpool. Telephone 420 Bootle. 


ALTERNATING CURRENT, 
DIRECT CURRENT, 
REVERSING CONTROLLERS, 
HAULAGE; LIFTS, 


CRANES, PUMPS, «aN % 
T BOOTHROYD, Lo 


FITTED WITH 


NO VOLT and OVERLOAD RELEASE 


FOR 


MANUFACTURED 
UNDER LICENCE BY 


Bootie, LIVERPOOL. 


¢ 


NOTICES RELATING TO PATENTS. 


Latest time for receiving, 930 .a.m. Tuesday 


HE PROPRIETOR of Letters Patent No. 12,210 of 1901, 
relating to “‘ Electrostatic Separators,” desires to dispose of 
the Patent, or to grant Licences to interested parties on reason- 


able terms, with a view to the adequate working of the patent in | 


this country. 
Enquiries to be addressed to CruixsHank & FairwEaTHER, LTD , 
International Patent Agency, 65-66, Chancery Lane, London, bane 
3794 


ELEPHONES.—The Owners of British Patent No. 14,851 

1906 for ‘Improved Apparatus for the. Automatic 
Distribution of the Operating Service in Telephone Exchanges,” 
desire to sell their patent rights or to grant Licences thereunder 
on reasonable and moderate terms.—For fall particulars apply 
to Day, Davizs & Hunt, Chartered Patent Agents, 321, High 
Holborn, London. 8989 


OFFICIAL . NOTICES. 
Latest time for receiving, 9.30 a.m. Thursday. 


COUNTY BOROUGH OF SWANSEA: 
Electricity Department. 
CORPORATION OF SWANSEA invite Tenders for— 


Contract 30.—For the Supply, Delivery, Adjusting and 
Testing of Continuons and Alternating Current 
“Enclosed Type Arc Lamps, Resistances; Choking 
Coils, &c. 

Contract 31.—For the Supply and Delivery of Plain Lead 
Sheathed, Two-core Conductor, Fibre-insulated 660- 
volt Cable, suitable for a draw-in system; also 
Rubber Insulated and Braided Single Conductor 
Arc Lamp Cable for a working pressure of 550 volts. 

Contract 32,—For the Supply, Delivery, Adjusting and 
Testing of Arc Lamp Raising and Lowering Gear, 
Winches, Wire Rope, Arc Lamp Pillars and Brackets, 
together with all required Clamps, Straps, Bolts 
and Nuts, 

Contract 33.—For the Supply and Delivery of Arc Lamp 
Feeder Pillars, complete with Switch and Fuse Gear, 
Time Switches, Bus-bars, Sweating Sockets, Oon- 
nections and Accessories; also Cable Joint Boxes, 
complete with Fittings, Glands, Bonds, Compound, &c, 

Copies ‘of the General Conditions, Specifications and Forms of 
Tender; can be obtained from Mr. C. A. L. PrusMAnn, M.I.E.E., 
A.M.I.M.E., Borough Electrical Engineer, Swansea (for Contracts 
30 and 31 on and after June 28th, 1909; Contracts 32 and 33 on 
and after July 2nd, 1909) on payment of. One Guinea for each of 
the Specifications, &c., which amount will be returned on receipt 
of a bona fide Tender. Additional copies can be obtained on 
payment of 10s. per copy, which amount will not be returned. 

Contractors may tender for all or any of the Contracts. 

Sealed Tenders, endorsed «‘‘ Contract No; —,” to be deliverd at 
my Offices not later than (Contracts 80 and 31) noon, 7th Juty, 
1909 (Contracts 82 and 33) noon, 14th Juny, 1909. 

The lowest or any tender will not necessarily be accepted. 

Jno. THOMAS, 
Town Clerk. 
3986 


OFFICIAL NOTICES.—Continued. 
WALLASEY URBAN DISTRICT COUNCIL. 


ELECTRICITY DEPARTMENT. 
To Eleétrical Engineers aiid Others. 


HE WALLASEY URBAN DISTRICT COUNCIL are prepared 
to receive Tehders for the supply, delivery;.and fixing of a 
Battery or Accumulators, Reversible Booster and.8witchboard. 
Copies of the may be obtained.on payment of 
722 _Guinea, which | be returned -on reogipt of a bona fide 
ender, from Mr. J. A, Oowruer, at his office; Sea View Road, 
Li 
Tenders will be considered from makers only} and all material 
shall be as far as possible British manufacture. .... ; 
Sealed Tenders on the form provided for the purpose, addressed 
to the undersigned and endorsed ‘Tender for,Battery,” to be 
delivered at my office, as below, on or before Monpay, the 12th 


JULY, 
The Council do not bind themselves to accept the lowest or any 
Te . 


_ By order; 


H. W. COOK, 
Clerk and Solicitor to the Council, 
Public Offices, Egremont; 
Cheshire, 
hime 1908. 3995 


CITY OF MELBOURNE, AUSTRALIA. 
: Tendeis for Flame Arc Lamps. 


eyarense are invited for the Supply of 80 Alternating Current 
Flame Arc Lamps. 

Specification, Tender Form, Conditions of Tendering, &0., can 
be obtained on application to the undersigned. —__ 

Tenders to be endorsed ‘‘ Tender for Alvernating Current Flume 
Arc Lamps,” and addressed to the undersigned, and wiist be 
received by them not later than noon of WEDNESspay, 7th JULY, 
1909. . 

The Council do not bind themselves to accept the lowest or sny 


tender. <n 
McILWRAITH, McHACHARN & CO. PP#Y. LTD., 
Billiter Square Buildings, . 


London, 
Agents for the Melbourne Otty Council. 4057 


GITY OF MELBOURNE, AUSTRALIA. 
Tenders for the Supply of 18 Transiérmers. 


DERS are invited for the supply of 8 Transformers. 
Tender Form, Conditions of Tendering, &c., can be obtained 
on application to the undersigned. iss 
Tenders to be endorsed ‘* Tender for Transformers,” and lodged 
with the undersigned not later than WEDNESDAY, JULY 7th, 1909. 
The Council do not bind thémselvés to accept the lowest or 
any Tender. 
MeILWEAITH, MoBACHARN & OO. PPTY. LTD., 
Billiter Square Buildings, @., 
Agents for the Melbourne Oity Council. 3812 
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The Universal Electrical Seay: 


OFFICIAL NOTICES.—Continued ‘rom page 37. 


1909 EDITION. 


ALABASTER, GATEHOUSE & Co.. 
4, Ludgate Hill, London, E.C. 


PONTYPRIDD URBAN DISTRICT COUNCIL. 


ELECTRIC LIGHT AND TRAMWAYS DEPARTMENT, 


To Manufacturers ot Condensiog Plant. ad 4 
HE ABOVE COUNCIL invite Tenders for the supply and INDINGS AND CASES.—Subsoribers and others can have their hall-yearly a 
delivery of an independent Surface Condensing Plant, numbers bound handoocoaly in Bleak Cloth at the rate of 4s. per whens. - 
Cases for binding are also supplied at 2s. 6d; each.—4, Ludgate Hill, London. : 


together with Circulating Pump, Air Pumps, Pipe Work, &c. 
Specification, General Conditions, and Form of Tender, may be 


obtained on and after June 30th on application to the Electrical ; 
Engineer and Manager, upon payment to the undersigned of | 
deposit of £1 1s., which will, after the Council shall have entered : 


into a Contract upon the Tenders received, be returned to the 

Tenderer, provided he shall have sent in a bona fide Tender, and 

shall have not withdrawn the same. : Telegraph & India-Rubber Works, Ld. 
Tenders on the prescribed form, sealed and endorsed, must be 


received by the undersigned on or before Monpay, the 12th Jury, 31, LOMBARD ST., EC. MILLWALL D OCKS 


1909. 
The Council do not bind themselves to accept. the lowest or (Established 1860). LONDON, E. 
Tender. - 
J, COLENSO JONES, PURE TAPE | HOOPER’S Vutcantsed “India Rubber 
Clerk to the Council. AND STRIP.’ Cables for Electrical Work main- 
Municipal Buildings, t] tain the highest quality, and their ; 
Pontypridd, &c., &c., durability has been proved. ra 
dine 22nd, 1909... <8 Telegrams: LINEAR, London. |. Telephone: 1169 Avenue & 84 East, 


RE-WINDINGS, RENEWING COMMUTATORS, dc. | 
For all classes of El of Electrical Machinery. 
Wm. HARVIE & & CO., Limited, 
Telegrams: “Bromide, Glasgow." MCALPINE ST., GLASGOW. 


The Controller of this machine is 
Instantly accessible at every point. 

To deal with one point you need 
not dismount twelve others. 


A. SMITH G&G STEVENS, Battersea, 


London. 


SWITCHES 


Still the Best, and the 


We are the ORIGINAL DESIGNERS and SOLE Makers 
of this Switch. REFUSE IMITATIONS. You can now 
get the GENUINE~ARTICLE as CHEAP as any. SO 
WHY help the PLAGIARISTS ? 


NEW PRICES: 
30 Amp... 12/11 Trade Terms. 


LONDON | The SLOAN ELECTRICAL 60., Ltd., 


STOCKS: ‘45, Fore Street Avenue, E.C. 
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ON THE DIAL, YOU HAVE 
GUARANTEED 


ACCURACY, 
RELIABILITY, 
EFFICIENCY, 
DURABILITY, 


ALTHOUGH THE PRICE IS ONLY 


YOUR 
IN ELECTRICAL INSTRUMENTS TO: 


56, Réd Lion Street, 
CEERMENWELE, EC. 


2 ENQUIRIES 


SUBJECT] 


(June 1908. 


Send your Enquiries to the 


MIDLAND ELECTRIC 


MFG. CO., Ltd. 


Works : CONYBERE STREET, Birmingham. 
LONDON ; Gloucester Mansions, Charing Cross Road, W.C. 
GLASGOW : 43, Mains Street. 


1 with Removable Tubes, and Wolf’s Balanced Piston Valve Gear, 


TOTAL PRODUCTION OVER 625,000 HP. 


PATENT SUPERHEATED $TEAM 


LOCOMOBILES 


COMPACT COMPLETE STEAM PLANT, 


‘ up tc GOO BHP. 


PARIS 1900, MILAN 1906—GRAND PRIX. 


Electric Power Station. 1220 B.HP. 
BELT DRIVEN oR DIRECT coutep. 


Consumption of Fuel and Steam: 


1-04 Ib. of Coal - 
8°GG lb. of Stoan - | vee 


For a “STANDARD” OO HP. LocompBILE. 
R. wo LF y Engineers, 


TOTAL PRODUCTION OVER 625,000 HP. 
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INTRODUCED LAST 


FOR YOUR 


LINES, GABLES & PLANT 


BY MEANS OF 


AND 


GILES VALVES. 


ENQUIRIES SOLICITED. 


ISENTHAL & Co., 


(Department 3), 
85, MORTIMER STREET, LONDON, W. 


Contractors to the Admiralty, War, 
India, and ‘Colontal Offices, Ge, 


— 


43 NEWGATE Sr, LONDON 


AuTomaTic | 
FIELD & BATTERY REGULATORS 


The ever-increasing popularity of ge 
f 


apparatus affords abundant proo 4 
‘their exceptional value. 2 

PLEASE ASK FOR ENQUIRY FQRM | * 


3597 


STRA TF ORD, “LONDON, E. 


Rey, 

200,000 1909 
CELLS IN USE. | PRICE LIST. 

BRADFORD POWER STATION BATTERY: 
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BOILER FEED PUMPS, 


SINGLE AND COMPOUND. 


An IDEAL Pump for Electric Stations, 


AS IS PROVED BY THE FACT THAT 
THE HALL PUMP IS FITTED TO . 


Over 200 Electric Light and Power Stations — 


IN THIS COUNTRY ALONE. 


LIMITED, 


PETERBOROUGH. 


CIRCUIT BREAKERS 


25 to 100 AMPS. 2 
FITTED WITH LOOSE HANDLE. 


‘BULKHEAD ‘TYPE,) 35) 
all Metal and Mica “ = 


SWITCHBOARD TYPE ... 30/= 


DRUCE & CO., 
72, Temple St., WOLVERHAMPTON. 


IS OUR SPECIALITY. 
LET US QUOTE YOU FOR YOUR,REQUIREMENTS. 


COX-WALKERS, 
GILBERT GILKES & CO. 


FOR ALL MAKES OF 


ARG AND METAL FILAMENT 
LAMPS, 


ected Terminals— Best Material. 
HIGHEST Efficiency—LOWEST Cost. 


DELIVERED FROM STOCK. 


VORTEX TURBINES, GIRARD TURBINES. PELTON WHEELS 


TURBINES OF ALL CLASSES. Write for Particulars. 


SUGGESTIONS 


for dealing with 


APPARENT DEATH 


from Electric Shock should be in every 
Generating, and Motor 
ouse. 


MOUNTED ON each; POSTAGE 
EX 


H. & CO. 
4, LUDGATE HILL, LONDON, €.C. - 


Write or.’Phone at! oncefor: Latest Lists) 


THE FOSTER ARG LAMP & ENG. Co., Ld., 
WIMBLEDON, S.W. 


Telephone 91 496 Nat, Teleg. :  Fosteraco, London.”, 
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COMMUTATOR GRINDERS. 


‘NO MOTOR REQU'RED. 


THE BEST, CHEAPEST, AND ONLY MACHINE CUITABLE 
FOR TRUEING UP ALL KINDS OF COMMUTATORS IN POSITION. 


NO ELECTRIC STATION COMPLETE WITHOUT IT. 


On the Admiralty, Awarded Gold Medal 
War Office, India Office, Marseilles Exhibition, 
Crown Agents’ Lists. — 1908, 


Catalogue and Price List on application : 
PHILLIPS COMMUTATOR GRINDER Co., Ltd., 


95, CANNON’St., LONDON, E.C. Telephone No. 
2938 LONDON WALL. 


“WHITTALL STREET, 
BIRMINGHAM. 


— 
— 
—- 


DYNAMOS 


AND 


HEAD OFFICE and WORKS: 


TAUNTON, 


CWONS ENGLAND 


LONDON OFFICE: 86, Charing Cross Road, 


Telegrams: Rapidolite.” 
Telephone Nos. 3463 & 4 Gerrard. 


NEW LIST NOW 


Telegrams: “arc,” Taunton. 
Telephone: No. National. 


READY. 


909 
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PRICE LISTS ON APPLICATION. 
PETROL OR PARAFFIN SET. .—l 
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CORED SOLDER 


THE BEST IS 


"Bs, 


Highest Quality. “Most Economical. 


Lew Price. Delivery from Stock. 


CORRECT PROPORTIONS OF SOLDER AND F.UX. 


WRITE FOR SAMPLE AND PRICE TO 


WESTERN COMPANY 


Norfolk House, Victoria Embankment, London, W.C. Works - North Woolwich, London, £. 


.{ 2389 CENTRAL Telegrams: 
_. Telephones: { 5349 GERRARD. “RELAY, ONDON. Telephone: 1400 EAST. 


ELECTRICAL DEPARTMENT, 
47, VICTORIA ST., LONDON, S.w. 


7 e@e 


TYPE 


DRUM REVERSING 


AND: 


UNBREAKABLE STAMPED. RESISTANCE GRID, 
ALSO MANUFACTURERS OF 

WELLMAN BRAKES, DINKEY CONTROLLERS, 

SWITCH GEAR. 


Write for Catalogues. —_—_- us your Enquiries. 
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ACCUMULATORS FOR EVERY PURPOSE. 


@ Before ordering elsewhere send us your 


enquiries. We can show you good 


-reasons for entrusting your orders 


with us. 


PRICES RIGHT. QUALITY RIGHT 


q A.1. ACCUMULATORS HAVE A WORLD-WIDE REPUTATION. 


ACCUMULATOR 


City Office: 4, White Street, 


MOORFIELDS, E.C. 


INDUSTRIES, LTD., 


Works: Woking, 
SURREY. 


VOLT WORKS, 


LEEDS. 


CONTINUOUS CURRENT 
MACHINERY. 


Write for: new list. 
DYNAMOS. MOTORS. 


pe. 


RAW HIDE GEARS. 


The Premier Battleship is 4.M.S. ** DREADNOUGHT,” 
The Premier Passenger-ship is R.M.S. *““MAUREJANIA,” 
@N BOTH OF WHICH IS EMPLOYED 


the Premier Make ot Raw Hide Gears 


The “NEW PROCESS” Brand, 


It may ces you mere at first, but results will amply justify the little extra outlay 
All cut to BROWN & SHARPE’S Standards. 


Send for Price List. Gear Cutting for the Trade. 
METAL GEARS 
MADE BY 


GEORGE ANGUS 6 CO., 


Ltd., 
ALSO AT . 
LONDOR, Livearesc, MANCHESTER, LEEDS, CARDIFF, BIRMINGHAM, 
GLASGOW, BENTHAM. JOHANNESBURG, 8A. BOSTON & NEW YORK, U.S.A. 
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HEATHMAN'S 


SAVE TIME 
PATENT 
EXTENSION 


} LADDERS 
ASIZES 5 To 80 FT 
ADJUST AT 


HEATHMAN’S PLAIN 
DECORATOR’S TRESTLES. 
MADE IN TWO WIDTHS 


“FOR SALE 
oR WIRE” 


HEATHMAN 


{adder Makers, 


‘PARSON'S GREEN, LONDON, S.W. 


PRICE LISTS POST FREE. 


q € LONE | 
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OZONAIR - 
APPARATUS 


and VENTILATING SYSTEM are 

Rapidly Growing in, Favour. | 
preseat TURNOVER. 


40-Page Illustrated Pamphlet and Price List will be sent 
Pott: Eres en cord: 


OZONAIR, Ltd., 


27, CHANCERY LANE, LONDON, W.C. 
GLASGOW Office: 189, Hope Streat, Glassow. 


XXIX 


1914. 


a 


ERNEST MOY, 


GREENLAND PLACE, CAMDEN TOWN, 
LONDON, N.W. 


TELEPHONES: 
Nos, 1978 and 
1600 P.O, Hampstzap. 


TELEGRAPHIC ADDRESS: 
“ Movepor, Lonpon,”’ 


D.P. IRONCLAD SWITCH. 


NEW PATTERN, TYPE No. 50. 
TO CARRY UP TO 10 AMPS. 


NO OPEN SLOT, 
CONTACTS ®N PORCELAIN, 
WORKING PARTS STEEL, 
SUITABLE FOR 500 VOLTS, 


DETACHABLE SOCKETS TAPPED FOR 
CONDUIT OR BARREL. 


INSULATING MATERIAL IN 


IMITATION. 
VULCANITE FIBRE, 


M. PAPE, Berlin 0., 


Pallisadenstr, 49 d. 


Your own smallest require. 
ments cheaper ge 
mani 


tor Special Designs Desired. 


What YOUjcan {accomplish 
in five years or 
a shorter time. 


Isn't it an attractive possibility—to be able to 
leave poorly-paid hum-drum, ‘‘do-as-you-are-told ” 
employment for a high salaried, congenial position 
which gives scope for your personality ? , Thousands 
of workers in all parts of the world have realised 
this possibility through the International Corres- 
pondence Schools, YUU can realise it by the same 
means. The 1.0.8. exist for the specific purpose of 
furnishing the training which qualifies for good 

’ positions, on terms within the reach of all, by means 
of home correspondence study. You’ can depend 
absolutely on the “ salary-raising”’ efficiency of 
L.C.S. training. There is a solid 17 years’ record of 
good work behind the 1.0.8. To-day the Schools 
have more students than any other educational 
institution in the world. Every month students 
voluntarily report advancement as a direct result of 
-].C.8. training. One student writes:— — 


“ Paris, France 

When I in your Blectric Traction Course, I was engaged 
in a track construction gang, at a a of £4 a month. After I 
enrolled I was successfully made boss of the track gang, and finally 
was appoint-d Traffic Manager of the same Company at a salary of 
£28 a month. Your system of instruction by correspondence is 
most efficient and must be considered invaluable by everyone who 
wishes to perfect himself for technical work without interfering with 


his daily occupaticn. 
_ (Signed) A. B. 


Remember, ‘* What man has done man can do.” 
In five years from now, or-a much shorter time, YOU 
can occupy a high and responsible position in your 
chosen line, if you will only equip yourself with the 
necessary training NOW. Isn't it well worth your 
while to devote some of your leisure to interesting 
study when the reward isso great? Let us send you 
full particulars, not only of our courses, but also of our 


*“STUDENTS’ AID DEPARTMENT” 


which is in close touch with employers in every 
district, and devotes its entire attention to assisting 
our students in the matter of employment by intro- 
ductions, recommendations, &c. 

Mark the coupon, or write us about any special 
career—and thus 


Take the first step towards success to-day. 


Registrar, International Correspondence Schools, Ltd. 

» « (Department G), International Buildings, 

Kingsway, London, W.C. : 

I am interested in your system of Technical Training 
and desire to increase my earning power. Please send 
me, post paid, free of charge, the Book covering the 
subject before which I have marked X on the coupon, 
and full information showing how I can succeed in same. 

Mechanical Engineering. Machine Shop Practice. 

A: chitecture. Sanitary Engineering. 

Electrical Engineering. Textiles 

Structura: Engineering. Civil Engineering. 

Civit Service, Analytical Chemistry. 

Book-Keeping and Mining €: gineering. 

Business Training. Steam Engineering. 

Gas Engineering. 


Residents of the following countries should address the respective L.C.8. 
Ca¥aDs—Toronto, 


- AUSTBALIA—Bydney. 
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Electrical Engineers & Contractors, 


N EWCASTLE-ON-TYNE. 


SOLE MANUFACTURERS OF THE 


**HOLMES-CLAYTON 


ALTERNATING CURRENT 
GENERATORS 


We invite Enquiries. Send for New Lists. 


NEWGASTLE-ON-TYNE. 
8, Victoria Street, LONDON, S.W. gare 102, St. Mary Street, CARDIFF. 7 


65—67,. Prudential Buildings, Park Row, LEEDS. 99, Great Clyde Street, GLASGOW. 


TURBO-GENERATORS. 


Fixed Brush Position Guaranteed. 


COMPOUND WOUND 


Close Voltage Regulation on Inductive Load. 


MIXED PRESSURE STEAM TURBINES. 
EXHAUST STEAM TURBINES. 


Condensing Plant. Searchlight Reflectors. 


: 
; 
+ 
‘ 
: 
— 
— 
— 
— 
— 
— 
— 
i 
: 
— 
— 
— 
— 
— 
+ 
— 
|! 
— 
— 
2 
| 
4 
| 


909. 


THE ELECTRICAL REVIEW SUPPLEMENT. 


EXHAUST 
STEAM TURBINES, 
CONDENSING PLANTS, 
EDWARDS AIR PUMPS, 
VALVE ENGINES, 


WM. SANDERS & C0., DEPOTS. ALSO AT ‘= 


THE BEST POLICY| 


Support Home Manufacture 
AND ORDER 


METAL 


(Tungsten) 
AND 


CARBON 
LAMPS 


AT THE REDUCED PRICES. 


TRY ME. 


I am the BEST? 


ALL COMBINED 


SWITCH 


25-VOLT TYPE (Half Size). 


Telephone: Nat. 456-(3 lines) Gateshead, 


SUNBEAM LAMP GOMPANY, 


Head Office 4 Works: PARK ROAD, GATESHEAD. 


: " Sunbeam, Gateshead.’ 


PRO. PAT. 


Cross Ra. | GLASGOW—28, West Campbell Street, 
wow | BELFAST—Grosvenor House. 
land LIVERPOOL—Colonial House, Water St, 


MANCHESTER—10, Victoria Buildings | cCaRDIF¥F—4, Church Street, 


Falcon Electrical Works, 


WEDNESBURY. 


= 
fi = = = 
BE : 2s 
= 
SS 
fs 


PERFECT 


INTERLOCK. 


Combined Motor-Starting and Field Regu- Reversible Drum Type Motor Starter 


id Rheostat with No-Volt Release. : and Field Regulator. 
Leaflet No. 38. ~ Leaflet No. 71. 


Pedal Switch. Solenoid Main Switch. 


FOOL PROOF 
SELF-ACTING ELECTRIC 
CAPSTAN CONTROLLER. 


Rheostat, DESIGNED FOR USE “BY ‘SHUNTERS you..are interested in de= 


or controlling the speed of 


ADAMS. ‘MANUFACTURING Co., Ltp. an. electric motor, tell us 


") the result you wish to get 
BEDFORD & ‘LONDON. and we will send particu: 


ON BRITIGH ADMIRALTY AND WAR OFFIOE Lists. ~ of Suitable apparatus. 
Printed by Hogarth House, Boyverie Street, a8 Published by the Proprietors, H, Garauovex Oo,, at 4, Ludgate Hill, London. 
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SPECIAL CATALOGUES 


OIL-DRIVEN PLANTS, 
POWER, 

TRACTION, 

LIGHTING, 

MOTING, 


IGNITION CELLS 
SZC. 


4. 


For Full Particulars apply to the 
soLe MAKERS OF E.P.S. 


4, Great Winchester Sireet, LONDON, E.C. 


Telegrams: “STORAGH, LONDON.” Telephone No. 12583 LONDON WALL. 
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~ 


GORHAM, 


WHOLESALE AGENTS TO THE TRADE: . 


Telegrams : Telephones: - 
“ACCUMULATOR,” 66, VICTORIA ST., WESTMINSTER, S.W. 
47, SPRING GARDENS, MANCHESTER. 3700 city 2 

50, WELLINGTON STREET, GLASGOW. 5858 .Corporation and 


Gi Ascow 


2198 Argyle, Glasgow. 
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THOMAS BOLTON SONS 
COPPER SMELTERS & MANUFACTURERS. 


Registered Offices: MERSEY COPPER WORKS, WIDNES, LANCASHIRE. 


WORKS: OAKAMOOR, NORTH STAFFORDSHIRE. 
MERSEY. COPPER WORKS, WIDNES. — 
BROAD STREET METAL WORKS, BIRMINGHAM. 
FROGHALL COPPER WORKS, STAFFORDSHIRE. 
SUTTON ROLLING MILLS (Newton, Keates & Bolton), ST. HELENS. 


LONDON OFFICE: 88, BISHOPSGATE STREET WITHIN (W. Lee Mathews). 


THLEGRAPH ADDRESSES ;—" LONDON.” “BOLTON, OAKAMOOR,” “ROLLS, WIDNES.” 
8OLTONS, BIRMINGHAM,” BOLTON, “SUTTON OAK." é 


OPPER 


HIGHEST CONDUCTIVITY FOR ALL 


_ ELECTRICAL PURPOSES. 


GREATEST TENSILE STRENGTH AND DUCTILITY. 


SPECIALITY: 
Plain and Tinned Copper Wire, 


ALL SIZES DOWN TO 
TROLLE Y WIRE IN MILE AND 1-MILE LENGTHS. 


BONDS. 


to the Indian and Colonial Government and to the 


Leading Cable Manufacturers and Electrical Engineers, British and Foreign 
Railway Companies, Telephone and Electric Lighting Cos., &c., &c. 


Book of Stock Sections of Commutator Bars may be obtained at 88, Bishopsgate Street Within. 
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ABERDEEN.—Buildings for the Prudential Assurance Co. (£8,000); P. Water- 
house, architect, Staple Inn Buildings, Holborn, W.C. 


12, Golden Square, Aberdeen. 
ADLINGTON ee Cuoruey).—Important additions to the Huyton Bleach- 
works, 
ARPEMEY,—-Residepce (£2,200) ; J, Hartley, architect, Swadford Chambers, 
ipton. 


ARMAGH.—Dwelling house at Ballyherridan, for W. Menary; 8. Jervois, 
architect, 8, Seven Houses, Armagh. ‘ 
BANCHORY, N.B.—Alterations at Town Hall ; Brown & Watt, architects, 17, 
nion Terrace, Aberdeen. 
DANES —~AMerstions to house on Rothie Estate ; W. L. Duncan, architect, 


BARNSLEY.—Five houses, Firth Street, for G. H. Gray; 16 houses, Shaw 
Lane and Britannia Street, for P. Dalby; shop, Peel Street, for 
Rey. T, T, Taylor; 15 houses, Crompton Avenue, for G. Tock; 
eight houses and shop, Shaw Street, for Beckett & Foster; 10 

_ houses, Day Street and Hall, Street, for J. K. Taylor; six houses, 
Nicholas Street, for the Oak Mills Estate Co. Business premises, 
May Day Green; Crawshaw & Wilkinson, architects, Regent 
Street, Barnsley. 

BEDFORD.—Shops, Mill Street; Usher & Anthony, architects, 9, St. Paul's 

Square, Bedford; A. J. Dawes, builder, Priory Street, Bedford. 
ae New church, Queen’s Park (£7,000) ; 8. Foster, builder, Kempston. 

BEXHILL-ON-SHA.—Proposed Territorial drill hall. Conversion of business 

a into a houses, and alterations to shop, Marina, for 
» W. Webb; J. B. Wall, architect, 18, Devonshire ad, Bexhill, 

Additions to “ Ss, Clare,’’ Sutherland Avenue, for Col. Cutbill. 

house at the infirmary (£600); Board of 


BLACKBURN.—New church at Ewood; J. A, Seward, architect, 148, Church 
Street, Preston. 

BLACKWOOD (Mon.).—Thirty houses for the Park View Building Club; A. H. 
Davies, architect, Dock Street, Newport. 

BRENTWOOD (Essex),—Alterations and additions to the Town Hall (£812); 
Selby & Co., builders, Leytonstone. 

BRISTOL.—Public hall in connection with St, Paul’s Church, Bedminster 
as Scammell, Sons & Perkin, architects, 10, John street, 


T1stol, 
“BRIXHAM (Dzyon).—County school (£8,000); P, Morris, architect, 1, Rich- 
mond Road, Exeter, 


; BROADSTAIRS.—Additions to Kingsgate Castle, for Lord Avebury; detached 


house, Knight’s Avenue, for H. A. Garnett; detached house, 
Pierremont Avenue, for A, Foster; detached house, Stanley Road, 
for H. Bousfield, a 
BROMLEY. — Prospective re-building (after fire) of premises for Cooper 
ros., forage merchants, 19, Market Square; H. G. Dunn, 
upholsterer ; G. Curwood, hosier; and others, 
BURY.—Secondary School in Westminster Street; J. T. Halliday, architect, 
14, John Dalton Street, Manchester. : 
BUSHEY.—Buildings at the Colne Valley water works for the Colne Valley 
Water Co.; alterations to the Foresters’ Arms, Bushey Heath, for 
B. Bennett; alterations and additions to Oundle Hall, for E. H. 
Cuthbertson, 
BUXTON.—Additions to bank, [Cavendish Circus, for Williams, Deacon and 
Manchester and Salford Bank, Ltd., Manchester. 
CAERLEON (near Newrort, Mon.).—Training college (£25,000). 
CALVERLEY (near Lzxps).—Offices, &c., at Ravenscliffe Mills; J, H, Bakes, 
Calverley Chambers, Victoria Square, Leeds. 
CAMBRIDGH.—Workshop and stores, Newmarket Road; A. W. Redding, 
; builder, Tennis Court Road, Wash-houses, &c., 82-88, Madingley 
Road, tor the Master, Fellows and Scholars of Merton College, 
Oxford, owners, Offices, Homerton Street; J. 8. Conder, builder, 
146, Hills Road. 
CARDIFF.—Proposed ‘new Catholic Schools (£4,500); Rev. Father Hayde, 
rector. Four housesin Albany Road, for Williams & Hoare; Ware 
and Williams, architects, Charles Street, Cardiff. ‘thirteen houses 
in Pentre Street; H, W. M. Corbett, architect, Castle Street, 
Cardiff. New church at 8t. Luke, for Rev. G. H. Wiltiams;G. EB. 
Halliday, architect, 14, High Street, Cardiff. Rebuilding offices in 
Barleymow Lane, for F. W, Morgan; H. J. Jones, architect, 
Cardiff. Alterations to business premises, for Matthias Bros., 
Cowbridge Road; 8. Williams, architect, Borough Chambers, 
Wharton Street, Oardiff. Additions to Bronwydd, for Sir A. 
Thomas, M.P.; C, J. Ward, architect, Cardiff. Three houses, 
Road, for H. Jones; W. H. Scott, architect, 74, Stacey 
Card 


» CARLISLE.—Skating rink ; Oliver & Dodgshun, architects, Carlisle, 


CARSHALTON.—Two houses, Carshalton Park Road; J. R. Burrage, archi- 
tect, Mona Park Hill, Sutton. 

CASTLEFORD (Yorxs),—Two shops and houses; A, A. Holt, architect, Oxford 
Street, Castleford. 

CASTLETON (near Rocupatz).—Alterations and improvements at Albion 

Works; Messrs, O'Neill, 

CHAPEL-EN-LE-FRITH.—New Primitive Methodist Schools, Market Street. 
Two pairs of houses, Manchester Road, for J. Fraser. 

CHIPPENHAM.—House and shop, Sheldon Road, for Ainsworth & Pilcher, 

CHOPWELL (Co. Dunnam).—Five sh for M. F. Rupp; D. M, nce 

architect, Shotley Bridge. 

CLITHEROE.—Waterworks developments} Borough Engineer. Secondary 

school ; Secretary of Education, 

COATBRIDGE.—New manse for the E.U, Congregation (£950), A 

COLERIDGE.—Additions to factory (£990); R. Scrivener & Sons, architects, 
Hanley; W. Wardle, builder, Davenport Street, Longport, 

COVENTRY.— Workshop (£1,750) ; H. Goode, builéer, Coventry. 

CRADLEY (WorcrstER).—School (£4,600); Pritchard & Pritchard, architects, 
Bank Buildings, Kidderminster. 

CRAIGDDU (RHonppa at Council school; W. P. 
Nicholas, District Council Offices, Pentre. 

CRAYFORD.—Re-erection, after fire, of power house at the leather works, for 

Bowron Bros. 

CROMER.—Proposed new Wesleyan Church (£4,000), 


Institute ; The Secretary. 
DALTON (Yor«s.).—Six houses, Long Lane; J. Berry, architect, 8, Market 
Place, Huddersfisid, 
school (£9,000); W. Rushworth, architect, Shire 
Durham. 


DENBY AND CUMBERWORTH (Yorks.),—Extensions to Dearne Bide Mills, 
Denby Dale, for J. Kenyon & Sons, fancy woollen manufacturers, 


tect, Falkirk. 


DERBY.—Additions to the Vulcan Iron Works, for Ley’s Malleable Castings 
Co., Ltd. ; E. R. Ridgway, architect, Market Place, Long Eaton. 


EXWSBURY.—Probable fre-erection (after fire): of portion of works, for 
a Wormalds & Walker, blanket manufacturers (damage, £4,000 to 


£5,000). 
DONCASTER,--Primitive Methodist Church at Haxey. 


ABERDEENSHIRE.—Reconstruction of buildings at .Echt; Burnett & Reid, 


CROOK (Co. DurHam).—Alterations to the Belle Vue Workmen’s Club and ° 


DENNY, Manual training school (£1,200); J. Strang, archi- 


CONTRACTORS’ COLUMN. 


{The following information is published in the interests of electrical contractors and others who are seeking for openings for new business, Consider- 
able expense is incurred in the production of this column, and every. care is taken to ensure that the information is new and accurate, but it will be under- 
stood that in a matter where so many correspondents are engaged, and where the amount of information to be handled is very large, this cannot always be 
guaranteed. If alleged inaccuracies are reported to the Editors, they-will be fully investigated.) 


DUMFRIES.—Adaptation of Moat House ‘for hostel purposes; Barbour and 
Bowie, architects, Buccleuch Street, Dumfries. ress 

DUNDEE.—Extensions to Hast Workhouse (£3,000); T. M. Cappon, architect, 
82, Bank Street, Dundee. 

DUNFERMLINE.—Conversion of houses into college class rooms, for Carnegie 
Trustees ; Secretary of Trustees. Shops and houses, for A. & D. 
Lowe, Maygate; shop and tenement, for J. Lamond, Carnegie 

ect. 
DURHAM.—New Sunday school premises adjoining the Rev. P, Campbell’s 
Presbyterian Church. 

EASINGTON (Co. DurHam).—Offices and hall, Easington Colliery, for the 
Haswell Co-operative Society; F. Garvy, architect, 47, Church 
Street, West Hartlepool. 

EAST KILBRIDE (N.B.).—Schools (£7,000); A. Cullen, architect, Brandon 
Chambers, Hamilton, N.B. 

EASTNEY (near PorrsmovrH).—Probable re-erection, after fire, of premises, 
Highland Road, for Chas. Pitt, house furnisher. 

EDINBURGH.—Day school at Eden Grove, Falcon Avenue; Rev. Mons. 
Grady, St. Patrick’s Rectory, 56, High Street, Edinburgh. Office 
and workshop at Blandfield Works; T. & H. Smith, Blandfield 
Chemical Works, Wheatfield Road, Gofgie, Edinburgh. Hight 
continuous villas in Comiston Road; J. C. White, builder, 84, St. 
Andrew Square, and 23, Comiston Drive, Edinburgh. Eight villas 
in Greenbank Cresceni; D. Burton, 10, Parson’s Green Terrace, 
Jock’s Lodge, Piershill, Edinburgh. Villa at Hamilton Street, 
Joppa; P. Cameron, Hamilton Street, Joppa, Edinburgh. Eleven 
houses in Saughton Hall Drive; J, Duncan, builder, 1, Saughton 
Hall Drive, Edinburgh, 

EVESHAM.—School for Worcester C.C.; A. B. Rowe, architect, 80, Foregate 
Street, Worcester. 

EPSOM.—Fire station at Bromley Hurst (electric appliances {required about 

: £600); E. R. Capon, surveyor; U.D.C. 

EXETER.—School for defective children; J. Jermans, architect, 1, Bedford 
Circus, Exeter. : 

FALKIRK.—Extension of dressing shop, for Scottish Central Iron Co., Ltd. 
the manager. Alteration of premises, for W. Brown, watchmaker: 

FOLKESTONE.—Printing works, Bayle Street, for F. J, Parsons, Ltd., The 
Bayle, Folkestone. 

FOREST TOWN (Norts.).—Church (£4,000); L. Ambler, architect, Temple 
Chambers, Temple Avenue, B.C. 

FROMB.—Proposed secondary school; the U.D.C, 

GATESHEAD.—Church for Christ Church parish; Hicks & Charlewood, 
architects, 67, Westgate Road, Newcastle-on-Tyne. 

GELLYGAER (near Carpirr).—Twenty houses and three sbops, Ystrad 
Mynach, for G. & D. Jones. Four houses, Ystrad Mynach, for 
John Roberts. Two villas, Gilfach, for F. & R. Lewis. Thirty 
houses, for the Cascade Building Club. 

Vicarage Waye (£3,000); Lovell & Son, 

ers. 

GLASGOW.—Church and hall; Rev. W.F. Knox, 81, St. Andrew’s Drive, 
Pollokshields, Glasgow. | Warehouse and stores, corner of 
Osborne Street and New Wynd; J. Gray, jun., potato merchant, 
74, Osborne Street, Glasgow, Three tenements of dwelling houses, 
Kirkcaldy Road, Maxwell Park ; Geo. Eadie, builder, 408, Matheson 
Street, Glasgow. Tenements, Moss Road, Govan; Robert Lock- 
burn, Manor House, Manor Road, Dumbreck, Glasgow. Addition 
to dwelling, Stepps ; Robert M. Green, Somerville Cottage, Car- 
dowan Drive, Btepps. Factory for the Scottish Co-operative Society 
(£4,800); J, Davidson, architect, 95, Morrison Street, Glasgow. 

’ Buildings on Mary Street, Pors Dundas; H. Macbean & Co ,Ltd., 
128, Howard Street, Glasgow. 


extension of the Workhouse, for the B.G. 

100). 

GOLCAR.—Renovation (after fire) of factory, for the Grosvenor Eire 
Lighter Co. 


GOSPORT.—Baptist Church (£2,215); John Wills & Sons, architects, Victoria 
: Chambers, Derby ; J. Hunt, builder, South Wharf, Gosport. 

GRANTHAM.—Residence at Belton Road, for Theodore Norton ; RB. J. Girling, 
architect, 1, 8t. Peter’s Hill, Grantham. 

GREENOCK.—Two tenement buildings at Seafield, for W. Kirkwood. 

oe ; W. G. Roberts, architect, 61, Albert Road, Middles- 

rough. 

HALESOWEN (near Sunday schools (£2,500) 
A. P, Butler, architect, 

HALIFAX.—8t. Hilda’s Church, Gibraltar Road; Sutcliffe & Sutcliffe, archi- 
teots, 11, Argyle Place, London, W. y 

HAMMISH.—Chutch ; W. Weatherley,; architect, 4, Suffolk Street, Pall Mall, 


HAMPTON WIOK.—Probable re-instatement of premises, High Street, for Mr. 
Fraser, chemist and druggist (damage, £700). : 
HARPENDEN.—Nine houses, Coleswood Road, for J, Hall, 
HELMSHORE.—Extensions at Sunnybank Mills; J. Porritt & Sons, 
HERNE BAY.—Four houses, Salisbury Road, for H, E, Ramsey & Co,, estate 
agents, Sea View Road, Herne Bay. 
HIGH WYCOMBH.—Additions to the Church of England Schools. Four 
houses, Totteridge Avenue, for W, W. Coker, 
HINDLEY (near Wi¢an),—Hight houses, Cowburn Street, for R. Haworth; 
two houses, Swan Lane, for J » Wood, 
HINDSFORD (near MancuesteR).—New branch premises, for the Hindsford 
Co-operative Society, 
IRST (NoRTHUMBERLAND).-Chapel; T. H. Davidson & Son, architects, 
35 Pear! buildings, Northumberland Street, Newcastle-on-Tyne. 
HODDESDON.—Baptist Church, Sunday schools and manse, in Burford Street 
and Essex Road. 
HOUNSLOW.—Hospital ; Franck & Wheeter, architects, c/o The Secretary, 
Hounslow Hospital Committee. 
HUDDERSFIELD,—Alterations and additions to residence, Kirkburton; H. 
9 Brier, architect, Saviletown, Dewsbury. Detached house, Kidroyd, 
Almondbury; D, Bamford, architect, 88, Westgate, Huddersfield 
House, Linthwaite ; Lunn & Kaye, architects, Milnsbridge. 
ILKESTON.—Almshouses; H. T. Sudbury, architect, Lord Haddon Road, 
Iikeston. 
Wican).—Enlargement. of James Street Independent Methodist 
Miners” Institute, Platt Bridge, for the Lancs. and 
Cheshire Miners’ Federation. Four houses and shop, Gordon 
’ Street, for H. Dickinson. 
ISLB OF MAN.—School at Castleton (£1,000); IT. Cubbon, architect, Hamiltcn 
Street, Birkenhead. 
KEIGHI.EY.—Probable reinstatement (after fire) of premises for Hall & Stell, 
machinists, Dalton Lane (damage, £1,000). 
KINGSTOWN (Co. Dustin).—-Completion of baths. 
KIRKCALDY.—Skating pavilion, for J. Laird, Glasgow. 
KNUTSFORD (CHEsuire).—Premises for the Waterproof Paper Co., Ltd.; 
The Secretary, Booth Mills, Knutsford, 
LANARK.—Tenement in Cumbernauld Road, Muirhead, for A. Baillie, 


Glasgow. 3 
LBEDS,—Alterations to the Maternity Hospital. 
ent (Continued on page 56.) 
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HELSBY CABLES. 


OZONE-PROOF ” CABLE. 


~ 
FOR HIGH VOLTAGES. 4 


Insulated with Vulcanized Rubber. — 
Either Braided, or » Lead-covered. 
We guarantee our “ Ozone-Proof” Cables to stand 
the pressure tests specified by the Engineering 
Standards Committee for double'the specified period. 
For further particulars see Pamphlet H 28. 


HARD-CORD BRAIDED 
TRAILING CABLE. 


"NON-METALLIC 
COVERING. 


Specially designed or 
Durability 
and Flexibility. 


BRITISH INSULATED & HELSBY CABLES, Ltd. 


Head Office:—PRESCOT, Lancashire. 


Works :—PRESCOT, HELSBY and LIVERPOOL. 
Branch Offices: LONDON, MANCHESTER, GLASGOW, BIRMINGHAM, CARDIFF, NEWCASTLE, DUBLIN and BELFAST. 


‘2 Sq. Inch L.T. CONCENTRIC CABLE. 


FOR A WORKING PRESSURE OF 220 VOLTS. 
Armoured with Galvanised Iron Wires. 
Tested to a pressure of 2,500 Volts. 


“05 sq. Inch E.H.T. THREE-CORE CABLE. 


FOR A WORKING PRESSURE OF 20,000 VOLTS. 
Tests complied with :— 
80,000 Volts after bending round Barrel 12 times diameter of Cable. 
50,000 Volts for 3 Hours. 
30,000 Velts for 5 Hours at a Temperature of 156° F, 
90,000 Volts for 2 Minutes at a Temperature of 156° F. 
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CONTRACTORS’ COLUMN.—Continued from page 54. 


LEITH.—Halls and class rooms; Clerk, School Board, Leith. Extensions, 
Dunning Town Hall (£2,000); W. C. Laidlaw, architect, 116, 
Hanover Street, 
(near LiverrooL).—New St. James’ Church, Orrell Hey ; Rev. 
E. M‘Cormick, Vicar of Litherland. 
—Seven houses in Broom Street; J. England. 


LITTLEHAMPTON.—Shelter Hall for the U.D.C.; H. Howard, Surveyor to 
the Council. 
—Proposed new concert hall (seat 700); B. A. Malandrinos, 
Green Room Amateur Dramatic Socig¢ty. 
LLANWRIN (MonTGOMERYSHIRE).—School; J.” Hutchins, architect, County 
ffices, Welshpool. 
LONDON 8. W.).—Proposed alterations to Brixton Hall, Acre Lane, 
for Electric ‘Theatres, Ltd,; M. 8, Ward, architect, 100, Victoria 
Street, 8.W. 
(Kensineron, §.W,).—House in “Kensington Palace Gardens; Ww. 
Willett, builder, Sloane Square, 8.W. 
(Hamesteap, N,W.).—Additions. to Hilcot:, Belsize Crescent, for G. 
Hirschhorn, 


(CueLsz4, 8,W.).—Buildings in King’ 6 Road; Elms & Jupp, architect, 


25, Sackville Street, W. 

(Wootwicn, 8.H.).—Buildings in Westmount Road; A. C. Corbett, 
M. , Hans Place, 8.W. Tinning shop, Henley Road, for W.T. 
Henley’ 8 Telegraph Works Co., Ltd., North Woolwich. AdBitioos 
to the infirmary; Ch gr Quick and Wincop, architects, 24, 
William Street, Woolwich, 8 

(WanpsworTH, 8.W. ).—Buildings | between 78 and 84, North Side, 
Wandsworth Common, for F. E. Cain, 

(LewisHam, §.E,—Four houses in Brownhill Road ; ae & Prior, 
architects, 4, Station Buildings, Catford Bridge, 8.E 

(Wimstepon, 8.W.).—Extensions to the Technical Institute ; Jarvis 
and Richards, architects, 10, Queen Anne’s Gate, 8.W. 

(RorHERHITHE, 8.E.).—Repairs at the infirmary, Lower Road; A. H. 
Newman, architect, 81, Tooley Street, London Bridge, 8.E. 

W.).—Depét buildings, stables, &c., for the B,C. 
(£14, 

(SHEPHERD’s BusH, W.).—Block of shops; C. H. Millar, architeot, 65, 
Chancery Lane, W.O, 


E. and alterations to workshops and stables, 


o ; Hickman & Ferrey, surveyors, 99, Gresham Street, 

(Forust Gatt, B. to Plough public-house, Field Road, 
for Davidson & Morris. 

(Bast Haw, B.).—Six sboge and houses. Street North, Railway 
Bridge ‘Approach; J. Byford, agent, 73 , St, John’s Road, Hest Ham. 

to 58 and 656, Maida Vale; B. Fletcher & Sons, 
architects, 29, New Bridge Street, E.C, 

(West Ham, E.).—School (£24,000); F. H, Hilleary, secretary, West 
Ham Education Committee, 

(Hornsey, N.).—Four houses, Glasslyn Road, Crouch End; J. Farrer, 
architect, 2, Coleman Street, E.C. Two houses, Connaught 
Gardens, Muswell Hill; Byles, Lewis & Co,, land agents, 85, 
Gresham E.C. 

(Torrznnam, N.).—Four double houses in Havelock Road, 14 in 
Seymour Avenue, and 28 in Thackeray Avenue; G. W. Rowley, 

. builder, 278, Philip Lane, N. Addition to Crown Works, Fountayne 
Road, for Messrs. Millingtons ; 8. C, Tee, surveyor, 50, Moorgate 
Street, 

(Hotzorn, W.C.).—Re-building Old Napier pattie A. L. Guy, 
architect, 4, Verulam Buildings, Gray’s Inn, W 

(Nortinc Hitz, W.).—Premises for the Dunlop Co., Ltd.; E. K. 
Purchase, architect, 20, Maddox Street, W. 

(DarTMouTH STREET, 8.W.).—New premises ; Ford & Walton, builders, 
West End Lane, N.W. 

(E.).—New- London Association Baptist Chapel in Aldersbrook Road, 
South Wanstead. 

C.).—Secondary electric lighting system at the 
a Russell; E. M. Duncan, 27, Old Queen Street, Westminster, 

(Hacgney, —Warehouse, rear of 23 to 27, Triangle Road, West 

*~ Street; W. A. Lewis, architect, 11 and 12, Finsbury Square, B. Cc. 

(HammersMitH, W.).—Addition to. West London Hospital in Elm 
Grove; W. 


(Sournwark, 8.E.).—Building, 36,° Blackfriars Road, for Brown’s 
& Glasier, surveyors, 54, Borough High 
Street, 8.E. 


“(IshIN@TON, N,).—Alterations and additions to Mornington House, 
Canonbury Lane; Lovegrove & Papworth, architects, Town Hall 
Chambers, Old Street, E.C. 

E.C,),.—Additions to Carmelite House, for the Daily 
Mail; H. O. Ellis, architect, 46; Fenchurch Street, B.C. 


MANCHESTER pecan ren rebuilding after fire, of warehouses in Sack- 


ville Street, Portland Street (£20,000 damage). New premises, . 


Corporation’ Street, for Co-operative Wholesale Society. New 
schools off Whitworth Street; R. Neill & Sons, builders, — 
New h Lloyd’s Packing Warehouses, Ltd; 
Fairhurst, architect, Spring Gardens, Manchester. New Passa! 
Whitworth Street, for Union Bank Co., Manchester. Moseley 
School, Fallowfield; Secretary, Education Offices, Deansgate, Man- 
chester. 
MARSDEN (near HupprxsFrzip).—Renovation, after fire, of Bank Bottom 
Mills (damage, £15,000) ; J. H. Crowther, woollen manufacturer. 
MERTHYR TYDFIL.—Two pairs semi-detached villas, The Walk; T. HE. 
i Rees, architect, Merthyr Tydfil. : 
METHIL nate —Five shops and row of houses at Denbeath, for R. 
MID) SBROUGH Alterations to business premises, 179 and 181, Newport 
Road, for Messrs. Berger’s, boot shoe dealers. 
ERHANGER (near Sanpy).—New school, for Beds. C,.C.; H, Leete, sur- 
veyor to Hunts. O.C., architect. 
MUIRHEAD Cumbernauld: Road; A. Baillies 
Cumbernauld Road, Muirhead. 
NEWBICGIN- BY THE-SEA. —Extensions to schools, for Northumberland 
C.C. ; 


Williams, Education Secretary, e Moot Hall, New-. 


E Mow.).—Thirteon villas each); A. J. Bowen. tect, 
Grarslin, Mon.; A.B. Morgan & Co,, builders, Newport, 
NEWMILLS (Co..Tyrost).—New Presbyterian manse contemplated. 


NEW ROSS (Inetanp).—New college for Augustinian Fathers; J. A. Ryan, 
architect, Waterford. 

NEW - ofthe Drill Hall into church institute (£400) ; 

v. A. Ramsbotham, vicar. 
re-erection (after fire) of works for Jones & Leach, 

. wood turners (damage, £6,000 to £7,000), 

NCRTHWICH.—Men’s Institute in connection with the Congregatioual 
Church. 

OLDHAM.—Renovation (after fire) of Primrose Mills ; W. & J. Lees, 

O TTERBURN (NoRTHUMBERLAND).—United Methodist Church. 

OXSHOTT.—House (£2,000); A. 8. Taylor, architect, 27, Old Queen Street, 
8.W. 


_WALKDEN. to Oakwood House; E. & G. A. 


OYNE (ABERDEENSHIRE).—Repairs to manse and offices ot Oyne; GB. 
Mitchell, architect, Union Street, Aberdeen. 


PAISLEY,—Corehouse for R, B. M’Leish, ironfounder, M’Gown Street. 
Hall 1 (82,000) ; J. Palliser, architect, Philadelphia, Fence 
ouses, 
PENSNETT (near Deni. ed Couneil school (250 children); G. Balfour, 
Director of Education, County Education Offices, Stafford. 


PLYMOUTH.—Re-construction of school, Sutton Road, and alterations at 
Public School (£1,000); Hine, Odgers & May, architects, 28, Lockyer 
Street, Plymouth. Alterations to Grey Coat School; King and 
Lister, architects, 8, Princess Square, Plymouth, 

PONTYGWAITH, —Extensions to County School; W. P. Nicholas, District 

Council Offices, Pentre, Rhondda. 

PORTSMOUTH.—Houses. Whitwell Road; W. W. Evans, 4, Bruce Road, 
Portsmouth. Four houses, Posbrooke’ Road; C. H. Hancock, Hyde 
Park Road, Southsea. Additions to 18, Clarence Parade, for 
Major Hicks. Swimming bem, North End; J. Murch, borough 
engineer. 

RAMSGATE.—Alterations and additions to Fg: Hospital, for the Isle of 
Thanet. Joint Hospital Board; Langham, architect, Bank 
Obambers, Broadstairs. - 

pares (KILDARE). Rew schools for the Rev. P. Campion; W. H. 

Byrne & Son, a » 20, 8 k Street, Dublin. 

RICHMOND-ON-THAMES.—Ten houses, Mount Ararat Road, for 8. D. 
Gough. Nine houses, Defoe Avenue, North Sheen, for F. J. 
Loveday. 

ROMFORD.—Four houses, Carlisle Road, for G. J, Harvey. 

ROYTON (near OtpHAM).—Parish Church Institute; E. Woodhouse, architect, 
88, Mosley Street, Manchester. + 

. ALBANS.—Alterations and additions to the Middlesex County Asylum, 
Napsbur: 7 Aas more patients) ; R. Plumbe, architect, 13, Fitzroy 
uare, 

SALFORD. new sub-station (between £3,000 and with equip. 
ment; V. A. H. M’Cowen, borough electrical engineer 


SALTBURN.—Primitive Methodist Church at West Loftus. 
SEVERGARE» Tes shops; 8. Hart, architect, Bush Lane House, Cannon 


SHAW .(Lancs.),—Fourteen houses, off Queen Street, for J. Watson. 


SBHERBORNE Memorial Hall (£2,200); ©. & C. B. Benson, 
architects, 11, Hen » Yeovil ; Guppy & Son, builders, Sherborne, 


SKEWEN meer NzaTH).—Two shops in New Road; R. Thomas, Miners’ Arms, 
wen, 


SHREWSBURY.—Office, stores, stables, worksh &c., for the T,C, (£8,000), 
also municipal slaughter-houses (£8, 


SOUDLEY (Gtos.),—Proposed new church. 


SOUTH SHIELDS.—New shops, 204, Ocean Road, for 8. Thubrow ; dd 
Dockwray, architect, 163, Hyde Street, South Shields. Extension 
to Bethesda Free Church, Victoria Road ; H: Grieves, architect, 
King Street, South Shields. New parish church, Gilbert Street. 
Probable re-erection, after fite, of premises, corner of Bertram 
Street, for the Tyne Dock Industrial Co-operative Society. 
8TAFFORD.—Additions to wareh St. Chad’s Place, for R. T. Jennings 
and Son; three houses, Austin Friars, for J. Shropshall. House 
at Doxey, for W. Weaver. 11, Middle Friars; Stafford House at 
Salt, for W. Deakin, 14, Victoria Terrace, Stafford. 
STIRLING.—Additions to Bannockburn school; Clerk, St, Ninian’s School 
Board, Stirling. Shooting lodge at Cashley, for Sir Charles Cayzer. 


-STOCKTON-ON-TEES,—Café, Bondgate, for Messrs. Laverick. 


STOW BRIDGE (Norrotx).—Alteration and improvement of school; T. A. 
Cox, secretary, Education Offices, Norwich. 


(NEwron).—School (£1,200); W. J. Fletcher, county surveyor, 

imberne. 

SWANSEA.—Extension of central police station; Geo. Bell, surveyor to the 
T.C, Three houses, Manselton Road; J. & F, Weaver, builders, 
Manselton Steam Joinery Works, ” Swansea. Three houses, 
Monterey Street, Manselton; G. Davies, builder, Manselton Road, 
Manselton, Swansea. Rebuilding shop in College Street ; Cc. 
Maries, builder. Rebuilding shop in Castle Street; Masters and 
Co., Castle Street. 

SWANTON ABBOTT (NoRFoLK).—Alteration and improvement of school ; 
T, A, Cox, secretary; Education Offices, Shire Hall, Norwich. 

TARBRAX (Carnnwartn, N.B.).—School (£2,200); J. & E. Pearson, architects, 
19, Queen Street, Edinburgh. 

TAUNTON.—Rebuilding of business premisesy East Street, for Edward Love 
and Son, builders. 

TEDDINGTON.—Eight houses, Winchenden Road ; G. A. Gale, builder, Heath 

Road, Twickenham. 

TIVERTON.—New schools; W. H. Ashford, architect, 90, New Street, Bir- 
mingham, 

TODDINGTON (near DunsTABLE, Bups.).—School, for the C.C. ; Gotch and 
Saunders, architects. 

TREHERBERT.—Alterations to Royal Oak Hotel; W.D. Morgan, architect, 
194, Ystrad Road, Pentre. 

TURTON oe eee to Meetings Bleach Works; Eden and 


TYLDESLEY.—New branch premises, for the Tyldesley Giiamubaine Society. 
UPWELL 8T. PETER (Norrork).—Alteration and improvement of school ; 
T. A. Cox, Secretary, Education Office, Norwich. 
Gane, Hope Mills, 
kden. Proposed technical school in Walkden Road (£9,250). 


WATFORD.—Petrol store, Tipples Yard,-High Street, for the Consolidated 
Petroleum Co, Five houses in Queen’ 8 Avenue, for E. Richardson, 


~WEMBLEY.—Extension of the public offices, Harrow Road, including new 


bie station; C. R. W. Chapman, Surveyor to the Urban District 

uncil. 

WHALEY BRIDGE.—Sewage works scheme contemplated; Surveyor, Council 

- Offices, Whaley Bridge. 
.—Laundry; J. Ramsey, architect, Market Place, White- 
aven. 

WHITLEY BAY.—Proposed skating rink for the Whitley Park Hotel Co. 

WIDNES,—Extensions to works, Ditton Road, for Todd Bros., iron merchants. 
Skating rink, Cross Street, for Mr. Martin. Fifteen houses, Moor- 
field Road, for M, Johnson, : 

WINCHELSEA.—Restoration of the parish church. 

WITHERNSEA.—Shop and lavatories for the A C.; J.B. Kirton, surveyor, 
Exchange Buildings, Lowgate, Hu! 

WOMBWELL.—Houses, shops and bari High for J. Re@fearn. 
Houses and shops, Barnsley-Road, for AL Linford, Five houses, 
John Street, for Adam Taylor. 


_ WORSLEY.—Alterations to Brookfield House ; owner. 


WYLAM (NorTHUMBERLAND).—School Ww. architect, Moot 
Hall, Newcastle-on-Tyne ; & Son, builders, Ponte- 
land, Northumberland. 


YEOVIL.—Additions to factory, for Thring & manufacturers, 


eford, Foundry, Reckleford, for J. B, Petter & Sons » Ltd, 
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“Hee Efesca, ANTI- JAR Lamp Holder. 


_ Specially designed for 


use with 
METAL. FILAMENT LAMPS 


The “Efesca” Anti-Jar Lamp Holder 
absorbs shocks or jars, thus minimising risk 
of damage to the delicate filaments. This 
Holder is therefore a very useful adjunct to 
the use of Metal Filament Lamps, especially 
in Mills, Factories, Workshops, Railway 
Platforms, Streets, and other places where 
- Metal Filament Lamps are subject to Jars or 
Vibrations, 


WRITE FOR PRIOE, 
SHEET P Sita. 


FALK, STADELMANN CO., Ltd., 


LONDON, E.c. *” GLASGOW. 


Telegrams: “INTERCHANGEABLE, LONDON.” Telephone: 6583 CENTRAL. : 


LARGE STOCK KEPT 


ELECTRICAL TERMINALS, 


NUTS, SCREWS, 
WASHERS, &c. | 


WRITE FOR PRICE. LIST. ORDER. 


FRANCO-BRITISH 
EXHIBITION, 1908, 


FINISHED AND LACQUERED 


INSTRUMENT PARTS OF THE HIGHEST QUALITY. 
NICKEL PLATING. _ 


90, CLERKENWELL ROAD, LONDON, 


ence 
lfour, 
ns at 
ckyer 
and 
Strict 
3. D. 
quip- 
quip 
Rd. No. 636464, 
a 
nsion 
itect, 
treet. 
House Z 
ise at 
ayzer. 
tects, = 
Love 
Heath 
h and 
nitect, 
DIPLOMA of HONOUR, 
shoo! ; : 
TWO GOLD ME ae 
DALS, 
idated — 
rdson, 
| 
Ponte- 


THE ELECTRICAL REVIEW, fume 25, 4909. 


per. 


adapted 
m ~ High Pressure Bollers 


LIFTS 24 FT, 
Price List application 

GREEN & BOULDING, 
28, New Bridge St., London, Lfd.,” 
BucTION Teleph. No.:—12,485 Central. 


PINCERS 


(PATENT) 
for taking out and replacing Electrical High Tension 
Safety Fuses (46,000 volte and upwards). 


FRITZ LULING, kusnacht,zurich, Switzerland * 


PERFORATED LEAD. 
PERFORATED STEEL. 
W. BARNS & SON.) 


GLOBE WORKS, 
HOLLOWAY, LONDON. 


Ss 


e 
e 
e 
a 


to cut down the cost off L_ 
running.your machinery, 


: LET US SEE WHA T WE CAN SAVE ‘YOU. 
LANGDON-DAVIES MOTOR CO., LTD., 


SOUTHWARK — DEVERELL STREET, LONDON, S.E. 
Telephone: 277 HOP (Two Lines). Telegrams: “‘ Damophon, London.” 


— 


Forced Draught | 
for Bollers, &c. 
Furnaces for Waste Fuel. 


THE HORSFALL DESTRUCTOR LTD., 


ENGLAND. 


Telegrams and Cables: “ DESTRUCTOR.” an - Codes: A.B.C, (Sth Edition), and Liebers (Standard). 
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ELECTRIC CABLE CASINGS. 
Alse TEA and BELLS. ALL MADE TO ANY PATTERN. 
The prices quoted below are per 100 ft 
] case and cover together. 
Townshend, Ltt. Ltd., Pham. Pull Sise Sections on Application, 
- aa FOR OTHER WOODS AND 


TUNED BELLS A SPECIALITY | PROMPTLY SENT. 


S1zzE No... 1 2 8 


3 ks 

ot For B.W.G. 


* Or Two Pairs of No. 18 B.W.G. 


Metal 
W. GEMMELL & CO., Refiners, 492, Argyle Street, GLASGOW Trade Allowance for Quantities on Application. 
ONLY ADDRESS : 67-68. KING WILLIAM ST.. LONDON, E.C. 


for Telephones, Telegraphs. Scientific lnstruments, 
Switchboard frames, Mouldings, Casings. & © 


ost of 


jinery, 


76 "elephore 
JAMES CHALLIS, | 


Stampings 


FOR 
ELECTRICAL TRADES. 


A. E. HARRIS & CO., 


95, CAMDEN STREET, BIRMINGHAM. 


it is admitted by Experis that for 
soldering work and for jointing lead 


FLUXITE 


is without equal or precedent. 


It is a paste flux that solders even dirty metals without 
cleaning, and is as safe as resin. It joints lead without 
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CLARKE, CHAPMAN, CO., 


WICTORIA WORKS, GATESHEAD. 


50, FENCHURCH STREET, LONDON, E.C. Telegrams “ Crexors,” Lonnon. - 
ON ADMIRALTY, - 
WAR OFFICE, SEARCHLIGHT 
and INDIA OFFICE PROJECTORS, 
LISTS. MIRRORS, 
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ENGINES 


ELECTRIC 


OPEN AND 
ENCLOSED SHIP 
TYPES. 
CONTINUOUS 
AND 
ALTERNATING 
ELECTRIC 
CURRENT 
GENERATORS PUMPING 
ELECTRICALLY-DRIVEN SHIPYARD WINCH. 


ELECTRICALLY-DRIVEN WINCHES, CAPSTANS, CRANES, AND HAULING GEARS | 
A SPECIALITY. 


Lhe Dovetail 


iN 


REAVELL¢ 


LAMINATED, ; Wy IPSWICH, England. 


Ipswicu.” 
Telephore No, 212, 


BELTIN 


Forms an 
Endless Belt 


With a flush invisible join 
that is simple to make, 
cannot be spliced askew, is 
quickly shortened, and as 
durable as the Belt itself. 

For Heavy Driving, Hendrys’ 
Dovetail Endless Splice puts outof 
date all lap, butt, and cement 
joints, leather laces and other 
troublesome fasteners. 

Hendrys’ Laminated Belting is 
made from 1 to 48 inches wide, 
and upwards. 

We gladly answer Enquiries. 


JAMES HENDRY 
Laminated Leather Works 
Bridgeton, GLASGOW 
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67, Aldersgate St., London, E.C. 
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wiand 
ig Borland, J. 
British Thomson-Houston Co., Ltd. 
|. Co. 
— 
Dor 
Dyuamos. 
monds Bros., Ltd, 
British Thomson-Houston Oo., Ltd, Tucker, J. H., & Co, 
Beils, 
— 
Bollers, Fuses. 
oe 4 Babcock & Wilcox, Lid, McGeoch, W.. & Oo.. Ltd, 
Day: 
- Hin 
Stir 
Harvie, & Oo., Lid. 
q Griffin, J. J., & Sons, Ltd. Ebonite. 
ost-Office Hlectri En; eydemann, 
- 
fy 
Brit puston Oo,, Ltd, 
Carbon Brushes. 
Le 
Harris, J. & G, 
Veritys Ltd 
Bros ¥ 
Vigers 
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: 
PORTABLE 
surance = 
MANUFACTURED in accordance 
with the requirements of the Home 
Office Rules. 
Of sound construction, and there is no 
possibility of accidental contact with live parts. : 
THE CHEAPEST HAND LAMP EMBODYING 
Ltd. THESE FEATURES ON THE MARKET. 
Mig. Co, ] 
List No. 804 - - - - - Price 4/6 
Dozen Lots: 4/3 each. 
SIMPLEX CONDUITS, Ltd. 
Garrison Lane, BIRMINGHAM. 
$0). 118—17, Charing Cross London, 
Ltd, 16, Corporation Street, MANCHESTER. 
> be 72a, Waterloo Street, GLASGOW. 
td, G0, Pilgrim Street, NEWCASTLE. 
J1, Denmark Street, BRISTOL. 
87, Moorfields, LIVERPOOL. 
nt). 
Ltd, P 
= 2 LORD KELVIN’S 
and 
ny). 
z SPECIALLY ADAPTED FOR USE 4 RECORDS SIMULTANEOUSLY 
ON 8B.O.T. TRACTION PANELS. @ TOTAL OUTPUT OF STATION & x 
D Impossible to forget to wind, as movement a BUS 'BAR VOLTS OR LEAKAGE . 
to change record also winds clock. - - g@  j|§§ CURRENTg& RAIL VOLT DROP. - E 
o., Ltd, 
‘Co, Ltd, 
10., Litd, - A RECENT ORDER § 
a, FOR COMBINED RECOR DERS 
EACH INSTRUMENT EXAMINED AND THOROUGHLY TESTED BEFORE LEAVING OUR LABORATORIES, 
KELVIN JAMES WHITE, 
9 GLASGOW. 
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‘DLASSIFIED INDEX OF AD jr ‘from page 62.) 


Oll Cans and Filters. Screws and Termisals, Telegra’ sers. 
ph Condensers, 
‘Wells, A, & Co, Davie & Led, | The Telegraph Condenser Co, Belliss & 
Overhead Line Material Hervé,D. Telegraph 
Tarners & Manville, Lad, Wile, Veritya 
Patent Agents Telephones. Vulcanite. 
/ Harris, A. B.,.& Co. Co., Lid, Traun, H,, & Sons. 
f & Sons, & Bleotric Oo., Ld | 
Perforated ‘Metal. Steam Pipes. Veritys Li Wagons. 
Barns, W.,&8on. | Dore Westera Wlootrie Oo, Rawlinson, 8., & Sons, 
: Stewarts & Lioyds, Lid. : Time Recorders. 
'Bardy & Padmore, Lid, Steam Traps. | Cox-Walkers, Ltd. Welding. 
' Crosby Steam Gage & Valve Oo, - Tools, &. Thermit, Ltd, 
Pincers. Stokers Stevens & 
‘Luling, Frits, Bennis, B., & Co., Ltd. Newbola,W., & Oo. Lad. - Wire (Covered), 
Brith’s Mngineering Co,, Ltd, Taylor & Challen, Led, Grenier & Co. 
Platinum, - | Procter, J., . Woll, 8., & Co, itish Insulated and Helsby Cables, 
‘Raison & Swan U.H.L. Co., Ltd, Underfeed Co,, Ltd, 
Tramway Supplies. Connolly Bros,, Ltd, 
Porcelain, China, &c. Switchboards., British Thomson-Houston Oo,, Ltd, Electrical Oo., Ltd. 
= Adams Manufacturing Oo., Ltd, Dick, Kerr & Co,, Ltd, Felten “and Guiles 
Elec. Fittings Mfrs. General Bleetrio Co.,Ltd, United Hlectric Oar General Hlestric Lt 
Doulton & Co,, Ltd, Veritys eritys Ltd, W. T., & Oo., Ltd, 
Macintrye, J., Go,, , Ltd, Walsall Blcotrical Co, Transfers. Henley's’ wer Telegraph Works 
Co. Switches, Butcher, J, H., & Co. Lid, 
Taylor, Tunnicliff & Co, Transformers. 
itis: ec. Calibrated Fuse Co. ive: tri bl 
Pulley and Mill Gearing Britieh Uo., Led, British Co., Ltd, Londen Bleotrie W Wire 
Pumps. Bleetric & Ordnance Accessories Co,, | New Gutta 
Ltd, Turbine Pumps. Saxonia Hlectrical ite Oo Ltd, 
Drysdall Hivored & Co. Lid. Béving, Jens Orten. Union Gable 
Rail Bonds. Turbines. 
Railway Signals, Midland Blectrie Miz. Co., Ltd, Panvone, 0, Cs, Wire (Uncovered), 
Rheostats. Veriiya Lad.” Bonnells, D, H., & Son, Ltd, Markische Drahtwerke, Ltd. 
Adams Manufacturing Co., Ltd. Tetley & Co. Richardson, J. Ramsden, Oamm & Co., Lad. 
Bertram Thomas, ‘Wandsworth Hlectrical Mtg, Co.,Ltd. | Varnishes, &c. 
[British Thomson-Houston Oo | “Tachometers and Governors. | Qrane, Ered, Go. Wiring Systems, 
Schools snd Colleges. Major&Oo, Lid, General Wleotric Co,, Ltd, 
'° Bee, Eng. Inst. of Corres. Instruction Tank and Girder Work. Paege. B.. & On New Brotherton Tube Co,, Ltd, 
International Correspondence Schools © Braby, Fred., & Co, Standard Varnish Works. Simplex Conduits, Ltd, 


MISCELLANEOUS ANNOUNCEMENTS 
! relating to Situations, Articles for Sale and Wanted, &c., appear on p. 27, &6, 


THE UNITED: ELECTRIC CAR COMPANY, LTD., 


PRESTON, Lance. 


Meéintnoturers of Railway Carriages, Tramcars for Electric Traction, 
Motor Bus Bodies and.all kinds of Rolling Stock for Light Railways. 


Registered Office and Works :—STRAND ROAD, PRESTON, LANCS. 


The DRAHTWERKE, 


Telegrams: DrauTWEREE, LuDENSCHELD. 


Manufacturers of H.C. COPPER WIRE (in Fine Sizes) PLAIN and TINNED. 
Special Tinned Copper Wire for Cable Manufacturers not turning Black after 


PHOSPHOR BRONZE WIRE (in Fine Sizes) PLAIN and TINNED. BRASS WIRE. TOMBAC (Union) WIRE, 
TWISTED WIRES. BRUSH WIRES (Steel and Brass, Crimped and Straightened). -  RED.and YELLOW WIRE. 
Best Quality. Prompt Deliwery. Low Prices. - 


Address as above. 


RELIABLE AGENTS WANTED. 


The REASON MANUFACTURING Ltd, 


TIME SWITCHES, 
ARC: LAMP SWITCHES. 


& 


li = & 


yARBONS, GLOBES” and ALL ‘ARG ‘LAMP ACCESSORIES. 
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CARBONS, 


Manufactured by the. 


PLANIAWORKS, RATIBOR AND BERLIN, 


Sole Agents for Great Britain and Colonies— 


x. G. MAYER & co., 
wanes 67, ALDERSGATE STREET, LONDON, E.C., 


leleqraphio Address : “ NUEVO,” LONDON. Telephone P.0. City, No. 2564. AB. Code, bth Edition used. 
are acknowledged tobe equal to. any on the market both for Open, Enclosed and Flame Arc 
Lamps. The Carbons “for Enclosed Lamps burn perfectly steady and without ash, and give an 
average life of from’ 150 to 170 hours, whilst the Flame Carbons give: the least resistance but at 
the same time a- brilliant light and absolute steadiness: in.burning. . 


THE PLANIA CARBON WORKS, or their AGENTS, are at all times prepared to supply samples 


of any of the above free of charge. Our maxim is to supply a good article at the lowest possible price, 


WIRE. — 


Tested by Experience. 


Standard 
Insulating Varnishes and Compounds 
are the Best and Cheapest. 


Manutactured by | Selling Agents 


Standard Varnish Works, Pinchia, Johnson & Co., Ltd., 


London, York. Chicago. 26, Bevis Marks, E.C. 


We also Specialise in Grinding and Polishing Machines. eee Catalogue on Application, | 


1909, 
62.) 
-Bubber 
Ltd, 
Led, 
td, 
D., 
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The most successfu. 
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PRANCO-BRITISH 
GRAND P RIX EXHIBITION; ALSO GOLD MEDAL. 


TIMMINS, 


* YORK ROAD, KING’S CROSS, LONDON, N. 


SCREW MANUFACTURERS AND METAL MERCHANTS. 


Contractors to Manufacturers of 
H.M. GOVERNMENT, _ $+ METAL SCREWS and TURNED WORK 
THE WAR OFFICE ADMIRALTY, : _CUT FROM SOLID DRAWN RODS, 
POSTAL TELEGRAPH DEPARTMENT, &. | By AUTOMATIC MACHINERY for 
And COLONIAL GOVERNMENTS. ENGINEERS, ELECTRICIANS, &c. 


All these Goods are shown Full Size and kent in Stock. 


STRAIGHT DRAWN, BRASS, IRON AND STEEL, ROUND, HEXAGON AND FLAT, ALL SIZES KEPT IN STOCK. 


ESTIMATES FOR SCREWS AND TURNED PARTS ON RECEIPT OF PATTERNS. 
GONSIDERABLE REDUCTION FOH LAEGE QUANTIZIES. 
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GREENWOOD BATLEY, 


: LEEDS. 
Electrical & General Engineers. 


CONTINUOUS AND POLYPHASE 


MOTORS and 
DYNAMOS. 


R. & S. BAXTER 
34, Dundee,, 


Commercial Court. 


MANUFACTURERS OF MICA” 
For all purposes. . 
Glondod, slo oft Canadian Amber 
mines, 
to His Majesty's Government. 


More Economical than Steam or Gas. 


IN MOST SUCCESSFUL USE IN MANY TRAMWAY, 
ELECTRIC LIGHT AND POWER STATIONS. 


Made in Sizes from 20 to 1500 B.H.P. 


Sole Patent Owners— 


DIESEL ENGINE CO., LTD., 
179, Queen Victoria Streei, LONDON, E.C. 


80-B.H.P. Diesel Bagine coupled to Alternator. Write for the Little Red Book. 


IN STONEWARE & PORCELAIN STONEWARE, 
Glazed witnout Lead, 


BATTERY JARS AND ACID JARS, 
PRICE, POWELL & CO., 


The Potteries, BRISTOL. 


Registered EL Trade Mark. 


WATERTIGHT PLUGS & CABLE .E COUPLINGS, 


5 to 100 Amps. 
Fr Prt story Pama, ie, ear, Sal 
Plugs for Ship Wiring. 


CABLE COUPLING. _ AS USED BY H.M WAR OFFICE, SHIP CO.S, DOCK CO.8, ac. 


GREAT REDUCTION 


WRITE Al ONOE FOR MWLLUSTRATED LIST. 


SIMMONDS BROS., Ltp 


4, 6 & 8, NEWTON STREET, HOLBORN, W.C: 


Phones; #600 Gerrard; 19061 Central, MPelogeams Miphon, London,” 
: WATERTIGHT SHIP PLUGS AND SOCKETS FOR SCREWING TO BARREL 


ay 
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Cables: Wires: 


Electric Light, Telegraph, - Insulated India Rubber or Gutta 
Telephone, Submarine. Percha, Cotton and Silk Covered. 


Dynamos: Motors: 


Compound Wound, Shunt or Series, : Belt or Direct Drive, for 
for Electric Light and Power. _all classes of service. 


Instruments: Batteries: 


For Telegraph and All classes of Leclanche, 
Testing Purposes. Daniell’s, Bunsen, &c. 


Insulators 


Of every description, 
Porcelain, Ebonite, &c. 


PRICE LISTS ON APPLICATION. 


THE INDIA RUBBER, GUTTA PERCHA and 
WORKS 


HEAD OFFICES: 106, Cannon Street, London, E.C. WORKS: Silvertown, London, E. 
Gelegrams: HEAD OFFICES—"Silveruray. London.”  WORKS—“Graysilyer, London.” 


BRANCHES : 
— Home: BELFAST, 75, Ann Street ; GLASGOW, 2, Royal Exchange Square 
3 : * BIRMINGHAM, 15, Martineau Street LIVERPOOL, 54, Castle Street 
BRADFORD, |, Tanfield. Buildings, Hustlergate MANCHESTER, 16, John Dalton Street 
BRISTOL, 22, Victoria Street NEWCASTLE-ON-TYNE, 59, Westgate Road 
CARDIFF, Pierhead Chambers, Bute Docks PORTSMOUTH, 49, High Street 
DUBLIN, 15, St. Andrew Street SHEFFIELD, 28, Angel Street : 


Abroad: « ADELAIDE, 56, Brookman’s Buildings, Grenfell Street CHRISTCHURCH (N.Z.), 234, Cashel Street ‘ 
* BRISBANE, Edward Street DURBAN, Mercantile Buildings, Smith Street 
BUENOS AYRES, Calle Florida, 469 JOHANNESBURG, New Club Buildings, Loveday Street 
BULAWAYO, Agency Chambers ‘MELBOURNE, 274, Flinders Street 
CALCUTTA, |—1, Fairlie Place PERTH aide 107, Queen’s Buildings, William Street 
if SYDNEY, 279, George Street 


Printed by Ltp,, Hogarth House, Bouverie and Published by the Proprietors, & Cc., at 4, Ludgate Hill- London, 
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